




Supplement to the ^^QueemUnd Agriouliural Journal/> Septcmher, 1950, 

Volume 10- V 






ISSUED BY DIRECTION OF 

THE HONOURABLE 

the secretary 
for agriculture 
and stock 





Edited by 

r. W WINDERS, B.Sc.Agr. 


/ A / 
ll '/ 


m 

1 




m 


IANUARY^ JUNE, 1950 

.'11' 'll" 










Dlume 70 


Part 1 


QUEENSLAND 

AGRICULTURAL 

JOURNAL 

Edited by 

C. W. WINDERS, B.Sc.Agr. 



JANUARY, 1950 


Issued by Direction of 


THE HONOURABLE H. H. COLLINS 
MINISTER FOR AGRICULTURE AND STOCK 


GOVERNMENT PRINTER. BRISBANE 




Contents 




Page. 


The Minister's New Year Message 

Exitandirijr Services to tlie Man on 
the Land 

Soil Conservation— 

Soil Conservation in Qiieeiivsland. 
1. Tlie Erosion Problem 

Field Crops— 

Agriculture, other than Sn^ar 
Chjlture, in the Mach ay Area . . 

bruit (hiltuje— 

The Avocadci in QinuMishuid 


i4 


2d 


Page^ 

I>a iry Fa rming— 

Cooling Milk on the Darling 
Downs by a Water-Cooling 
Tower . . . . , . . . 41 


Animal Health— 

Swine Brucellosis 
Vibrionie Abortion in Cattle 

The Young Parmer 

Farm Horne— 

Problem Children 


.12 1 Astronomical Data for Februarv 


4rv 

54 

5(V 


dl 


BROOM MILLET 

Good seed now available. Plant Broom Millet for which 
product there is a keen demand up to £100 per ton. Send 
for your requirerhents now. 

5 pounds per acre—9d. per lb. 

Cash with order. 

agriculturaiTsieeds 

All varieties stocked tor immediate delivery* 

FOR POULTRY AND STOCK 

Laying Mash Growing Mash Wheat Meal 

Chick Mash Stock Meal Milo Meal 

Stote Produce Agency Pty. Ltd. 

266-274 ROMA STREET, BRISBANE 




THE MINISTER'S NEW YEAR MESSAGE. 


» « 

Looking back on agriculture in Queensland during the 1940's, 
primary producers might well feel proud of their achievements in a 
period filled with difficulties. The magnificent way in which they 
responded to the Nation's call for food during the war years, and 
their enterprise in producing crops to which they were unaccustomed, 
will long be remembered. The setting of records in some fields of 
production within recent years, despite many 
handicaps, similarly merits commendation. 

The year 1949 has seen a strengthening of the 
price structure for important agricultural and pastoral 
commodities produced in Queensland. Producers' 
organisations and Governments alike have been 
striving to secure or maintain a good measure of 
stability in the marketing of primary products. 

Long-term contracts, reviewable at intervals, and 
participation in international planning for the dis¬ 
posal of farm products, have contributed to this end, 
and the coming decade promises to be one of prosperity for Queens¬ 
land producers. 

This note of confidence, however, must be tempered by the realisa¬ 
tion that selling at a profit implies efficiency in production. It is with 
tthis aspect of primary production that the technical services of the 
^Department of Agriculture and Stock are particularly concerned. It 
. ip well recognised that there is usually a lag in the application of the 
^findings of agricultural research to farm practice, but I feel sure that 
;,the circumstances of farming during the next decade will ensure a 
Ixeceptive field for the application of technological advances. The 
' Department certainly will continue, with the very welcome co-operation 
^of producers, to play an active part in the solution of farm problems 
ond the dissemination of information. 

'f 

;; On the eve of the new decade, I join with the members of the 
Department's staff in extending good wishes to all engaged in the land 

tries. 



Minister for Agriculture and Stock. 
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Expanding Services to the Man on the Land. 

ARTHUR F. BELL, Under Secretary. 

War Activities and Re-organisation. 

f N common with most organisations, the development and many of the 
* basic activities of the Department of Agriculture and Stock were 
suspended during the war. One-third of the staff were absent on 
duty with the armed forces, or technical services directly associated 
with the war effort. 

Those who remained were called upon to perform many duties far 
outside the normal range. The Department provided advisory personnel 
to assist numerous national committees and other organisations; it pro¬ 
vided the State Executive of the National War Agricultural Organisa¬ 
tion, while field staff acted as the executive officers of the forty District 
War Agricultural Committees; it undertook the rationing of fertilizer 
and stock foods and assisted in the allocation of the short supplies of 
farm machinery and materials; it co-operated with the Manpower 
Directorate in the provision of rural labour, the release of army pei’- 
sonnel for rural work, and the placement on farms of Women ^s Land 
Army girls and prisoners of war; it fostered special new crop and 
food production drives; and it provided special technical services to 
the armed forces. 

The magnitude of the extra duties during the years 1942~4() may 
be gauged from a statistical summar}^ of some of these activities: 

More than 180,000 applications for the release of materials w^ei’c* 
received and considered, and recommendations made to the 
appropriate Commonwealth releasing authorities. 

Sixteen tJiousand applications for the release of personnel from 
the Services for rural Avork were examined for recommenda¬ 
tion to Manpower; this almost invariably required an 
inspection of the property in question and its activities. 

Ten thousand applications for fertilizer rations received 
individual attention eadi A car. 

Tavo hundred and fifty thousand permits to buy stock food A\uu*e 
issued to 130,000 applicants. 

TAventy-five thousand applications were received for the release 
of tractors, engines, and other farm machinery, evaluated, 
and nearly 12,000 releases made. 

Equipment of permanent and seasonal camps, allocation to farms, 
and the organisation of transport was carried out on behalf 
of the Australian Women’s Land Army. 

One thousand one hundred and ninety-seven prisoners of war 
were placed on farms or pastoral holdings. 

Innumerable representations were made in respect of improved 
petrol rations, priority for goods, and many other mattery 
affecting primary production. 

In 1943 the Deputy Public Service Commissioner and the writer 
(then acting as Director of Sugar Experiment Stations) were directed 
to enquire into the organisation, staffing, and services of the Depart¬ 
ment of Agriculture and Stock, Avith a view to determining in advance 
the adjustments necessary to meet post-war needs. On the basis of the 
report submitted the Department was completely re-organised. 
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The re-organisation took cognizance of the growing complexity of 
the services demanded of a modem Department of Agriculture, probable 
avenues of development in primary production, and deficiencies in 
the services then being rendered. For administrative purposes the 
Department was divided into five Divisions, namely—Plant Industry, 
Animal Industry, Dairjdng, Marketing, and General Administration. 
Each Division in turn is composed of constituent branches of which 
there are now twenty-two. 



Plate I. 

Kedlands Horttcultural Experiment Station. —This now station, of 26 acres, 
provides facilities for experinuaital work ou fruit and vegetable, crops. 


Recent Developments. 

The piir])ort of this vsliort article is to give an outline of the 
develojimcnt of iieiv services to the primary i>roducer since the re-organi- 
sation in 1945. It could not, within reasonable limits, attempt to cover 
the full range of Departmental activities (in this connection it might 
be noted that the Annual Report for 1948-1949 occupied 100 pages of 
foolscap size). Omission of mention of particular services should there¬ 
fore be interpreted as indicating no substantial change in form and 
scope of activities since 1945. 

Broadly speaking, the functions of a Department of Agriculture 
are twofold. On the one hand it should carry out continuous research 
and investigation into problems which adversely affect primary produc¬ 
tion and the processing and marketing of primary produce or, alter¬ 
natively, into avenues of new or increased production. At the same 
time it must take to the farmer the information so gained, in order 
that it may be translated into practice. To carry out these requirements 
the Department employs officers trained in more than twenty profes¬ 
sions, and has field officers stationed in more than eighty centres with a 
State-wide distribution. 
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The extension of these services since 1945 is outlined below:— 

Experiment Stations. 

There has been a marked advance in the provisions of experiment 
station facilities, particularly in tropi(‘al North Queensland. From 
Mackay north there are long*-established 8iig^ar Experiment Stations 
at Gordonvale and Mackay, a Tropical Agfricniltural Station at South 
Joljnstone, and an Animal Health Station at Townsville AVithin the 



VUiv 2 


Hn<\in \Gi Hr{,iON\) Kmgrjmi 
station is a jn jiu c sti^ntions ot 

eaatein J)ailinu^ Downs Tins mow is 


Ni Si \TiOM. —Situated near 
cMop and ll^estO(k pioduidion 
ot .1 wlieat \unet\ trial 


WaiwicK, this 
problems ot the 


,1 K- .r-‘ h' ^^7 established Kesional Experiment Stations 

a Tvaiu, near Atherton, and at Ayr, a Tobaeeo Experiment Station at 
Mareeba. with sub-stations on the Herbert and Burdekin Rivers (the 
lattm- serving as a demonstration area for soldier settleinent) ; another 
hugar Experiment Station in the irrigated area of the Burdekin and 
tno eane breeding sub-stations at Babinda and Mackay; a Horticultural 
sub-station at Cairns; and a Pasture sub-station at Utehee Creek which 
Will serve as an adjunet to the South Johnstone Station. In addition a 
Beet Cattle Eeseareh Station will be established conjointly bv the Aus¬ 
tralian Meat Board, the Commonwealth Seientiiie and “industrial 
Research Organization, and the Department of Agriculture and Stock. 

In Southern Queensland the cotton station at IMloela has been 
ineorjiorated m a Regional Experiment Station, and a Regional StatioS 
has been established near Warwick; a Horticultural Experiment Station 
has been established at Nambour, and a Vegetable Station nt Ornn'a+n« 
in the Redlands district; this Department is responsible for the technical 









•.■v^£SJ'M' 




liiLOKLA TiFjnoNAL ExPFRiMPFNT v^TATiON. —Tins station has taken over the 
activities of the Cotton Research Station, and now devotes attentio]i to crop and 
livestock production in tlie central agricultural areas. Linseed^ shown in this picture, 
is one of the Jiewer crops under trial. 


Plate 4. 

BijrdeKin Tobacco Sub-station. —The security of ex-servicemen sixtiers in 
the Clare district is assisted by this Departmental tobacco station. The view is of 
tobacco seed-beds, with a curing barn in the background. 
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operations of the Irrigation Research Station provided by the Bureau 
of Investigation of Land and Water Resources at Gatton; the Sugar 
Experiment Station at Bundaberg, and the Animal Health Station at 
Yeerongpilly are expanding their long-standing services; a second 
jointly-operated Beef Cattle Research Station will also be developed in 
Southern Queensland in the near future. 



Plato 5. 

Introducing New Methods in Sheep Husbandry. —Graziers are shown here 
practising the Mules operation at a PielA Bay organised by the Bepartinent. This 
operation provides a high measure of protection against breech strike by the 
blowfly. 

The Department is under more or less constant pressure to open 
new local experiment stations. However, while a certain coverage of 
experiment stations is necessary for investigational work, resources 
should not be dissipated in maintaining an excessive number. As stated 
in the Annual Report for 1948-1949, experiments actually carried out 
on the farms are the basis of progress and, while some experiment 
stations are a necessary adjunct to this work, they are not a substitute 
for it. 

Sheep and Wool. 

The sheep and wool industry now occupies first place in monetary 
earnings. Prom a very small section in the Department, with only 
one field officer stationed outside Brisbane, there has been developed 
an active Branch with officers stationed in eleven pastoral centres, with 
more staff in training. This greatly increased service has enabled the 
value of improved practices to be brought home to increasing numbers 
of sheep men. During the year 1948-1949 this staff visited 1,249 
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properties in an advisory capacity, held 21 field days, and carried out 
718 demouvStrations; drought feeding of stock by approved methods 
was supervised on 120 properties. 

A scheme for subsidising the purchase of long-wool rams, so as to 
improve the quality and quantity of lamb meat, was introduced in 
1948, and the purchase of some 400 rams was subsidised in the year. 
Two officers were sent to New Soutli Wales to study the latest 
developments in fat-lamb raising. 

Equipment has been imported, and during the current year it is 
anticipated that a fleece-testing unit will be put into operation; this 
will enable breeders to secure the information on fleece eharacteristies 
which is essential for progeny testing in sheep breeding. 

As a result of energetic advocacy and demonstration of the Mules 
operation as a measure for blowfly control, this method has been 
introduced into a large proportion of bi’ceding flocks. Vaccine for the 
control of scabby mouth, brought out initially by the Animal Health 
Station at Yecrongpilly is being increasingly used and 522,500 doses 
were distributed in 1948-1949. 

Sugar Experiment Stations. 

Tin* Bureau of Sugar Experiment Stations was brought to a higli 
state of development in the early nineteen thirties; the yield of sugar 
per acre was 40 per cent, higher in 1939 than in 1929, and the total crop 
70 per cent, higher. In view of the pronounced success which attended 
cane breeding o[)erations at C-airns, Mackay, and Bnndaberg, these 
activities have iioav been extended by the establishment of a new 
exj>eriment station at Ayr, and tw'o cane breeding sub-stations at Babinda 
and Mackay. Twa;) Bureau canes, Q.28 and Q:.50, which were bred at 
the Mackay exi)eriment station within the last few’ years, now constitute 
some two-thirds of the crop in the central district. ]\Iore than 25 per 
cent, of the State’s 1948 crop was comprised of canes bred by the Bureau 
in recent years. 

A New Pineapple Section. 

In view of the importance, and potentially greater importance, ot 
the pineapple industry a special pineap])le section has recently bi'en set 
up within the Horticultnre Bi’anch. An officer wdth experience in both 
research and field advisory wmrk has been placed in charge of this team 
and it will be his responsibility to translate the findings of research 
workers into the practieal advice of the field officer. With headquarters 
at Nambour, pineapple research and field specialists will be stationed at 
Towmsville, Ayr, Gympie, Nambour, and Caboolture, and also in the 
research laboratories in Brisbane. 

Dairying. 

Butter production in Queensland steadily declined from the record 
of 69,000 tons in 1938-39 to the low figure of 33,000 tons in the drought 
year of 1946-47, b\it had increased to 47,000 tons in 1948-49. Special 
efforts are now being made to restore production by increased efficiency 
and in this work the Department is being aided by a financial grant from 
the Commonwealth Government. 

The staff of the Dairying Division has been doubled in the past 
four years. In order to further improve the research and investiga¬ 
tional services twm young men were sent to New Zealand in 1948 and 
it is expected that a third will go in 1950. On their return these 
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officers will specialise in batter manufacture, cheese manufacture, and 
whole milk production respectively. 

A system of grouji herd recording has been developed and rapidly 
extended, A group consists of about 22 herds each of which is tested 
once per montii; the promulgation of the results of the tests among 
the farmers of each group is assisting culling, is stimulating interest 
in better husbaiidi'y, is of gi*eat general educational value, and is 
engendering a healthy spirit of competition. Thirty-one smdi units, 
each under the control of a special officer, are now working and more 
are in course of organisation. 



Plate 6. 

Bkkf.ding Bktter Sugar Cane. —This is a crop of the variety Q.50, bred by 
the Biiroaii of Sugar Experiment Stations and now widely grown in central and 
sontlierii cane districts. 


The number of producers siipl>lying milk to Brisbane iricreas d 
from 700 in 1948 to 1,400 in 1948; wiiereas in 1938 some 4,000 gallons 
of bottled j)nsteiirised milk were sold in Brisbane daily, tlie daily average 
in 1948 was 24,000 gallons, while a further 10,000 gallons of })asteuris ‘d 
juilk is sold unl)ott]ed. Tlie proportion of bottled pasteurised milk sold 
in Brisbane is higher than in any other State capital. The necessary 
inspections and examination of milk have increased eorrespondingly and 
in the year 1948-49 a total of 121,505 samples of mi!k wds examined in 
the Dairy Research Laboratory, compared with 56,108 in 1943-44. The 
(luality of milk has rapidly improved and in 1948-49 the number of 
samples of unsatisfactory quality was little more than half that in 
1943-44. 

Pasteurisation of milk is being fostered and pasteurisation plants 
now operate in Brisbane, Southport, Merrimac, Ipswich, Toowoomba, 
Warwick, Narabour, Murgon, Rockhampton, Mackay, Innisfail, Cairns 
and Malanda. 

Pure bred herd recording, which naturally was virtually at a 
standstill during the war, has increased rapidly and 154 herds were 
tested in 1948-49. Any further extension of this rather exacting work 
is limited by the pressure of other duties on dairy officers. 
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The Division of Dairying, the Agriculture Branch and the Cattle 
Husbandry Branch have co-operated in an intensive drive to promote 
dairy efficiency. 

Six organised group feeding trials are being carried out on 
24 farms in major dairying districts, while two more groups will 
be launched shortly. These groups each consist of four farms 
and carefully determined rations are being fed to cows on three 
of these, while the fourth remains on the old feeding basis; the 
methods of feeding will be rotated each year to give a further 
check on the relative value of the different feeding methods. 

Forty-two farms have been selected as demonstration 
farms’^ and selection of another twelve will be completed shortly. 
The owners of these farms have agreed to carry out recommended 
practices in respect of pasture iin|)roveinent, fodder conservation, 
subdivision of paddocks, care ot the herd, &(*. The results 
obtained will demonstrate the benefits and increased yields which 
may be expected. 

Fifty-five pasture improvement trials, distributed through 
the main dairying districts, are now in progress. Over the past 
two years 215 varieties of newly imported pasture plants (grasses 
and legumes) have been planted on the Regional Experiment 
Stations, where their performance under Queensland conditions 
is l)eing investigated. 

A scheme for the systematic tuberculin testing of dairy herds 
supplying the metropolis was initiated in 1945 and during the year 
1948-49 over 71,000 animals from 1,243 herds were tested. Although a 
h(‘avy incidence of the disease was found in certain districts the number 
of affected animals found in the second round of tests has been very small. 
T.B. testing is also being carried out on th(‘ Darling Downs and in areas 
sap])lying Ipswich, and South ('Oast towns, and will be extended to 
other areas as circumstances permit. 

An associated scheme for the encouragement of resident fully 
qualified veterinary practitioners in dairying districts was put into 
operation some 18 luonths ago. A]>proved practitioners are given 
“ block testing within a defined district with the proviso that the 
practitioner may be required to live within a stipulated area. The 
granting of testing rights ensures the initial steady income necessary 
to attract the |)ractitioner; nine veterinarians are now testing under this 
scheme. 

Veterinary Services. 

A S(‘heme for the encouragement of i)rivate practitioners is outlined 
in the preceding paragraph ; this will relieve Departmental veterinary 
officers of routine testing and increase their concentration on disease 
prevention and advisory services. 

Realising the need for expanded veterinary services the Depart¬ 
ment in 1945 commenced the award of veterinary scholarships at the 
University and there are now twenty scholarshi]) holders in various 
stages of their course. Since they have entered into bonds to serve the 
Department upon graduation, a very material increase in veterinary 
staff is imminent. In addition the Premier has recently announced that 
the University will he given the financial assistance necessary to reopen 
the Faculty of Veterinary Science on a fully operative basis, thus 
ensuring a steady flow of veterinarians to the animal industries of the 
State. 
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Decentralisation of Pig and Poultry Advisory Services. 

In the past the instructional staffs of the Pig and Poultry Branches 
were all stationed in Brisbane, whence they made periodical visits to 
country centres. However, tlie building up of the advisory services 
which has taken place since the reorganisation has enabled the station¬ 
ing of oliieers in (‘ountry centres wdiere they can maintain better contact 
with the producers. 

Advisory officers of the Pig Branch are now to be found in Bris¬ 
bane, Toowoomba, Murgon, and Atherton, one will take up duty at 
Biloela shortly, while young officers in training will soon be available 
for other centres. During the past year these advisers paid visits to 
nearly 1,700 farms. 

The poultry industry is to a consid(‘rable degree eoiiccntrated in 
or near the Greater Brisbane area and there is thus necessarily some 
concentration of advisory officers at Tleaxlciuarters; in addition, advisers 
are now stationed at Toowoomba, Ivotikhampton, Athei’ton, and Towns¬ 
ville. while another officer has been attached to the Regional Experiment 
Station at Kairi in order to carry out poultry feeding experiinenis under 
North Queensland conditions. 

Cattle Husbandry, 

Branches ])roviding advisory servi(‘es aiming at improved metliods 
of shei'p, pig and j>oultry husbandry have been establislied for many 
years and, as stated above, these services have recently been markedly 
expanded. However, for various reasons, no similar service was 
provided for raisers of beef and dairy cattle. 

In 1948 steps weia' taken to corr(‘Ct this ]>osition by setting up a 
Cattle Husbandry Bramdi; Bne technical staff of this Branch now 
numl)ers five, while several holders of Departmental scholarships will 
take u]:) duties on completion of their University studies. 

Up to the j)resent the Branch has concentrated upon investigating 
and advocating improved methods of dairy cattle husbandry in associa¬ 
tion with the drive for greater efficiency in the dairy industry. Mean¬ 
while steps are being taken to recruit staff for the study of beef cattle 
husbandry problems and the first appointee is now obtaining practical 
cattle management experience on a northern station property. 

Improved standards of cattle husbandry are closely associated wdth 
improved levels of nutrition; pasture ex}>eriments are a most important 
phase of the nec'essary investigations and are outlined in the section 
dealing with dairying. 

Soil Conservation. 

Immediately prior to the war officers of the Agriculture Branch 
established a number of soil conservation experiments on the Darling 
Downs and in the Kingaroy district. The first step towards the estab¬ 
lishment of a soil conservation service \vas taken by the appointment 
of a Soil Conservationist in September, 1947. In the intervening two 
years it has been possible to increase the technical staff to nine and 
field officers are now^ located on the Darling Downs, at Kingaroy, and 
at Atherton. 

Steps have been taken to establish soil-conservation demonstration 
areas in districts menaced by erosion and to date twenty such demon¬ 
strations have been completed and stand as a permanent reminder that 
this menace can be overcome. 
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The factors influencing soil erosion in Queensland are very 
different from those ruling in those countries where most of the 
research on soil conservation has been carried out. Consequently the 
Departmental soil conservation service must devote a great deal of its 
resour(‘.es to investigation and develop methods suitable to Queensland 
conditions as it proceeds. In this respect the Hegional Experiment 
Stations have proved indispensible; experience gained on the Kairi 
(Atherton) Station, for example, where a trial contour banked area 
withstood the onslaught of 21^ in(dies of rain in eight days, will be of 
great value as a basis foi* recommendations on the Atherton Tableland, 



Plate 7. 

llKATiNd Soil Ehosion. —This is a view of a Field Day gathering of farmers 
gettiug lirst-haiid information on soil conservation practices on a Soil Conservation 
Demonstration Farm. 

Interest in conservation irractices is growing rapidly and the staff 
(janiiot as yet cope with the requests for assistance. Naturally, persons 
trained and experienced in conservation technique are not readily 
available and steps have been taken to train enthusiastic young men. At 
the same time, it must be appreciated by the community that the 
function of the soil conservation service is to demonstrate and advise 
upon the necessary measures of prevention and correction—not to carry 
them out. Queensland is a vast State with less than two persons per 
square mile, while the United States has nearly 50; it would obviously 
be difficult to provide a service on the United States pattern in 
Queensland. 

New Crops. 

Less than one half of one per cent, of Queensland is under cultivated 
crop and there is room for great expansion of agricultural production 
both by the extension of old crops and by the development of new ones. 
In this connection it is apparent that the diminishing gap between the 
wages paid to white and coloured labour, and the increasing degree of 
mechanisation, will make it possible for Queensland to produce an 
increasing number of commodities hitherto regarded as the close preserve 
of countries employing coloured labour. 
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The development of a new crop, particularly if it is markedly 
different from the staple crops, requires a j^reat deal of careful investiga¬ 
tion of its climatic, cultivation, and harvesting needs, pest and disease 
problems, and the storage, processing and marketing of the product. 
Such investigations, or the development of new methods for old crops,, 
require concentration and specialised knowledge; they do not proceed 
very fast if they are merely incidental to a thousand and on^ jobs. 
Consequently there has comparatively recently developed in the advanced 
countries of the world a new profession, that of ''Agronomist.'^ 

In order to provide the staff facilities for sm-h investigation of new 
methods and new crops, and collaboration with the advisory staff, a 
Senior Agronomist and two Assistant Agronomists have been appointed 
to the Agriculture Branch; two holders of Departmental scholarships 
at the University have just taken up duties. Later it is hoped to build 
this agronomy staff to about eight. 

New crops developed during the war were grain sorghum, ginger,, 
and canning beans. An active plant breeding programme is now being 
pursued so as to extend the range of growtli of grain sorghum; ginger 
cultivation followed the cessation of supplies from China and a pro¬ 
cessing factory has been established at Buderim. Linseed was exi)anded 
from less than 200 acre's in 1947 to 5,500 acres in 1948 and approxi¬ 
mately 10,000 acres in 1949. Cultivation of a dwarf-type sunflower 
(suitable for harvesting with wheat harvesters) shows promise on the 
Darling Downs and is increasing. Attention is now being given to 
rice produetion and the possibilities of tea are being explored. 

Seed Certification and Pedigreed Stock. 

Official testing of seeds ffor germination has long been adopted bnt, 
short of growing a plant, there is no means of telling whether it is true 
^0 type, Conse(iueritly there has been initiated a seed cert iff cation 
service whereby seed is grown and harvested iindcu* the supervision of 
Departmental officers who can then certify as to truem ss to type. 8ueb 
certiffcation is being made for seed of hybrid maize, grain sorghum^ 
Sudan grass, beans, tomatoes and papaws; in addition a seed selection 
servi('(? for wlicat growers is provided in C()-o]>eration with the Wheat 
Board, and all cotton seed is selected by Departmental offK'.ei's. A large 
pro})()rti()n of the tobacco seed is seleided and distributed by the 
Agriculture Branch and the bulk of Queensland peanuts is grown from 
selected seed. 

In order to achieve uniformity of product a selection has been 
made of stock of the smooth-leafed pinea|)plo and this pedigreed stock 
is now ready for distribution to approved propagators from . the 
Horticultural Experanient Station at Nambour; a similar service is 
being developed for avoeadoes. The distribution of certiffed citrus bud- 
wood has l)een in operation for some years. 

The most spectacular advance arising from this system of selection 
and certification has been made in tomato production. The four certiffed 
strains now recommended for the Stanthorpe district have yielded up 
to six times as much as the old standard varieties when grown side by 
side with them. A similar investigation has been started at Bowen. 

Market and Crap Reports. 

There is much more to farming than growing crops successfully; 
farming can be a successful business only if, in addition, crops are grown 
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when and where needed and are marketed under the best obtainable 
<ionditions. To achieve this end it is essential that the farmer have 
reliable information as to supj)ly and price trends. On the other 
hand, the services rendered to the farmer by merchants, financial 
houses, and transport agencies can be more efficiently provided on the 
basis of advance knowledge of production trends. 

Daily market reports were instituted in 1947, and comprehensive 
reports on prices and quality of fruit, vegetables and farm produce 
sold in the metropolitan markets are compiled and issued before noon 
each day. These reports are accepted as standard quotations. 

Monthly reports on ])roduction trends, commenced in 1946, are much 
in demand by farmers, Government Departments, and commerciai 
houses. They are eomx)iIed from the rei)orts of the many Departmental 
field officers, Marketing Boards, and correspondents. 

Individual crop forecasts are also issued as compiled. These crop 
fore(*asts are based on an Honorary Grop Gorrespondent sitlieme and 
have o))viously been much aj)preciated. Bublie s|)irited correspondents 
re})resenting [)articu1ar ar^as submit reports on the extent of plantings 
and pr’ogi’ess of cro})s and from tliis information forecasts (which are 
proving to be very reliable) are made. Bo far tlie service has been 
limited to certain ma.jor crops but it is l)eing extended gradually. 

Staff Training. 

^riie training of staff today determines the calibre of tomorrow's 
services to the man on the land. Tht‘ ti*aining of juniors has been 
greatly facdlitated l)y tlie development of ex|)eriment stations distributed 
through the State; the value of this op]H)rtunity for ex])erieuce in 
practical farm operations cannot be over-emphasised. 

Since tlie war organised sidiools for field officers have Ir^en conducted 
at Head Office by senior scieiililic personnel. These schools have covered 
tlie general subjet-ts of agriculture, horticulture, cattle husbandry, sheej) 
husbandry, poultr\ raising, and control of diseases of stock. 

Central Publicity Services. 

The “Agricultural Journal'’ has for over fifty years been the main 
vehicle of publicity for the Department. With the in(*rease of research 
work it was felt that one Journal could not satisfactorily serve as lioth 
a research and an extension publication, and in 1943 the “Queensland 
Journal of Agricultural Science’’ was launched. 

A weekly “News Bulletin” was inaugurated in July, 1949, and is 
issued to the metropolitan and country press and radio stations; this 
deals with subjects of educational and tojiical value. In addition, special 
press releases on subjects of interest to residents of city and country 
are made almost daily. 

Field days have proved a valuable extension medium and in 
association with the Queensland Dairymen’s Organisation and other 
organisations of primary producers they are now being held on an 
extended scale. During the year 1948-49 some 65 field days were 
conducted by Departmental officers. 

Wireless, a modem and powerful medium for extension activities, 
has been exploited and each year about 60 talks are given by Depart¬ 
mental officers. 
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Soil Conservation in Queensland. 

.1. E. IjADEWTO, Si'iiidr Soil Consoivolionist, iiiul A. E. SKl.NNER, Soil 

CoiiHCrvat joiiist. 

1. The Erosion Problem. 

S O much has been written and spoken of soil erosion in recent years 
that it is scarcely necessary to attempt any definition at this stage. 
However, it is as well to bear in mind that, when reivrenee is made 
to erosion, it is accelerated man-induced erosion which is normally 
meant nowadays 

Natural erosion, by means of wdiich rocks of tlie earth’s crust are 
broken down to forni fine particles of soil which are siibscujuently 
transported to new sites, is a most important and generally speaking a 
wholly beneficial phenomenon. It is a slow and essentially ultimately 
a building process. 

Man-indiieed erosion, on the other hand, is a rapid degradation 
process, destructive instead of constructive, and as such must be arrested 
or at the very least retarded if our civilisation is to be retained. 

In order to avoid the cumbersome use of terms when erosion is 
discussed in this series of articles it is to be taken as meaning man- 
indiieed erosion and will be prefixed by the word ‘‘water” or “wind” 
to indicate the chief agency by which it is being effected. 

Man-induced erosion is not, as many believe, something new, but 
to-day the problem has aroused the interest of many thinking people 
throughout the world, because it is realised that our future existence 
depends upon the preservation of the vital resources of soil, forests 
and water. 

World-wide surveys of the total available area of land suitable for 
the production of food and clothing materials have indicated that urgent 
steps must be taken if the rapidly increasing human population is to 
be adequately clothed and fed in the future, and these steps must include 
measures to mitigate soil erosion. 

The extent and the fertility of arable land in Queensland are at 
present more than adequate to provide all the essential requirements 
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for the present population, but evidence of serious erosion damage has 
already become apparent. The immediate introduction of soil conserving 
methods of land utilisation is essential if the land resources are to provide 
a satisfactory standard of living for the future population of this State. 

Queensland has a serious water erosion problem affecting both 
agricultural and pastoral lands, but fortunately the incidence of wind 
erosion is restricted to isolated parts of the west of the State and is 
comparatively unimportant. These articles will therefore deal mainly 
with conditions influencing water erosion in Queensland, and will out¬ 
line the measures necessary to prevent and repair such damage. 



jriaie ». 

These Alluvial Flats of the Northern Coastal Plain Have Been Formed 
Through the Agency of Geological Erosion. 

HISTORICAL ASPECTS OP SOIL EROSION. 

Prior to the settlement of land by civilised races, the protective 
nfluence of vegetation preserved nature's balance between soil formation 
,nd erosion, and the soil resources increased through the almost 
mperceptible agency of geological erosion. 

The x)raetices adopted in the establishment of civilised eommunitijes 
jroduce conditions of instability, rendering the soil vulnerable to 
;rosion. In some regions the topsoil now lost in one year through man- 
fiduced erosion is greater than \Vas created in 1,000 years by geological 
rosion. 

In the past, cities and civilisations have declined and vanished as a 
esult of erosion; the ruins of some of these now lie buried beneath feet 
f earth in Mesopotamia and Syria as testimony of the disastrous effects 
f this insidious menace. 
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Erosion is not, however, confined to the past but is rampant in 
countries which are still historically young; in the United States of 
AincTica, Soiitli Africa and Australia, erosion has followed the rapid 
exj)loitation of natural resources; the insatiable urge to exploit virgin 
land has led to the indiscriminate destruction of nature ^s protective 
devices and in many cases this has been aided by the iinwdse use of 
modei ‘11 farm machinery. 



PJate 9. 

Erosion on the Farming Lands of the Eastern Darling Downs. —Soil loss in 
this way is less spectacular than by gullying, but is just as serious. 


In the United States of America an aggregate of 50 million acres 
of land is so badly eroded that it has been abandoned, and a further 
250 million acres are subject to erosion in vaiying degrees, all requiring 
urgent treatment. In 15 years nearly 100 million acres of this land have 
been safeguarded by the application of soil conservation practices. 

The New’^ South Wales Soil Conservation Service reports that, as 
a result of a recent survey in New South Wales in the Eastern and 
Central Divisions, it has been shown that over half-a-million acres of 
once fertile land are beyond economic reclamation, and 20 million acres 
are rapidly becoming unproductive; a further 20 million acres have 
been affected by sheet erosion or by moderate wind erosion. 

Soil erosion is similarly presenting problems in all other States of 
the Commonwealth, and appropriate measures are being taken by the 
soil conservation authorities of each State to meet the threat. 


EROSION IN QUEENSLAND. 

Erosion surveys of the agricultural areas of Queensland are not 
complete, but there is ample evidence that soil erosion is widespread in 
the State and that its incidence is rapidly increasing. 
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A Bureau of Investigation survey of the Darling Downs has shown 
that at least 40,000 acres have been withdrawn as useless for further 
-cultivation; an additional one-and-a-lialf million acres are subject to 
erosion to some degree. The survey report states that, at the present 
rate at which erosion is ravaging the undulating portions of the Downs, 
it ai>pears certain that unless active control measures are soon adopted 
as standard practice, the productivity of increasingly large areas will 
be seriously impaired or completely lost. 

In the South Burnett district an estimated total of approximately 
100,OOO acres of land is afl'ecU'd In^ erosion in some degree. The damage 
irj this district is mostly from the less spectacular sheet erosion, but its 
eilVd on productivity is cause for grave concern. 



Plate 10. 

Serious Gully Erosion on the 1)4rling Do\\ns. 


Other areas showing evidence of declining productivity due to 
erosion include the Atherton Tableland, 8tanthorpe district, West 
Moreton district, the near North Coast, undulating tobacco lands in the 
Mareeba-Dimbulah districts, undulating cane lands from Bundaberg to 
Cairns, and many of the coastal banana and pineapple areas. In 
general, throughout the State, all undulating arable lands are subject 
to some degree of erosion, and abandoned cultivation fields have been 
observed in all the main agricultural areas. 

In the pastoral areas both sheet and gully erosion occur, though the 
former is having the more serious effect on productivity through the 
<levelopment of ‘‘scalded areas” which are devoid of vegetation. 
These scalds result from the erosive action of both w'ind and water 
combined, and now occupy comparatively large tracts of country, par¬ 
ticularly in the far western areas. 

Wind erosion is fortunately restricted to the pastoral areas; there 
are no extensive areas of arable lands in the State yet affected by this 
type of erosion because, in general, the soil types so far utilised for 
cultivation are not readily affected by wind action. 
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EROSION LOSSES. 

' A few inches of topsoil supports all life on earth; and, as each 
inch of this vital topsoil is lost, subsoil farming; draws nearer. Subsoil 
will produce crops, but experience shows that its productive capacity 
may be only one-tenth that of to[)soil, and rarely does it rea(*h half 
that amount. There is a prevalent misconception that many Queens¬ 
land soils are feet deep, but a chemical examination shows that even 
on tile dee]) soils the readily available [)Iant foods arc situated in the 
surface 12 inches. These facts emphasize the necessity of preserving 
every inch of available topsoil, irrespective of the apparent soil depth. 

In some Queensland agricultural areas, as much as one inch of 
topsoil is frequently lost in one severe storm; this inch required 
perha])s 500 to .1,000 years for its formation, and represents as much 
as 125 tons of productive topsoil whi(di may nev(‘r be repla(!ed. Carried 
away in this topsoil are large quantities of phuit nutrients; when one 
inch of a ty])ical Darling Downs soil is washed from an acre of land, 
with it is removed :— 

27 cwt. of organic matter; 

2,100 lb. of calcium; 

420 lb. of phosphate; 

980 lb. of potash; 

420 lb. of nitrogen. 

Apart from the fact that the organic mathn* cannot be replaced 
artificially, the other losses, interpreted in terms of commercial 
fertilizers, may be stated as follows:— 

34 cwt. of lime;, 

19 cwt. of superphosphate; 

17| cwt. of muriate of iiotash; 

18 cwt. of sulphate of ammonia. 

Although with this loss of topsoil goes man’s chance of earning 
a living from the land, the effects of erosion damage do not stop even 
there; the soil thus removed from the farm silts the str(‘ams and 
reservoirs, and in the latter case not only is the water storage capacity 
considerably reduced but often the only suitable storage site on a 
stream is lost for ever. 


WATER EROSION. 

Water erosion is the term usually ap})lied to the erosion of soil by 
the ageney of water, and the older coneeption of this type of erosion 
envisaged the direct scouring action of a body of water moving down 
a slope at a velocity sufficiently high to dislodge soil from its site 
and transport it from the area; this is true, but it neglects the funda¬ 
mental causal factor, which is raindrop impact. 

Raindrop Splash on Bare Soil. 

Recent observations on the action of raindrops indicate the 
importance of raindrops, singly and collectively, as a factor in the 
complicated picture of soil’ erosion. While a single raindrop possesses 
only a limited amount of energy at its point of contact with the earth, 
the accumulated effect of the innumerable drops in a rainstorm assumes 
considerable jiroportions. 
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On a soil unprotected by vegetation, or other cover, this energy is 
expended in the destruction of surface soil crumbs and in packing 
the particles closer together. Plate 11 shows that at the point of impact 
of raindrops on a bare soil surface, or soil covered by a thin sheet of 
water, droplets of water and particles of soil are hurled into the air, 
the extent of the splash being dependent on the size of the raindrops 



Plate 11. 

Photograph Showing the Action of Raindrop Splash. —The straight lines 
are faUing raindrops, and the curved lines are fragments of water and soil thrown 
into the air as a result of the raindrop impact. Exposure ^ second. (Photo, 
published by W. D. Ellison in ^ * Agricultural Engineering/’ April, 1944.) 

and their velocity; the large drops of high velocity typical of Queens¬ 
land summer storm rains cause much greater splash and soil disintegra¬ 
tion than the smaller low-velocity drojis which are typical of steady 
winter rains. On level land the droplets are evenly distributed in 
respect of the point of impact, but on sloping land a greater proportion 
of the splashed droplets and dislodged soil particles fail on the downhill 
side of the point of impact. It is estimated that, on a 10 per cent. 






Plate 12. 

Sketchks Illustrating the Effect of Raindrop Splash on a Bare Soil Surface. 

(Sketches by A. F. Skinner.) 
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slope, three-quarters of the droplets fall on the lower side, and 
consequently a serious soil drift can result on bare cultivated hillsides 
from raindrop splash alone. The muddy water resulting^ from the 
disintegration of the soil crumbs flows into the soil pores, rapidly 
choking them and preventing the easy absorption of further rain. 
Although this dense surface crust may be only one-tenth of an inch 
thick, it is sufficient to influence the intake rate of the whole depth of 
soil; though the sub-surface layer of soil may be quite open in structure, 
the percolation rate is determined by the rate of entry through the 
surface crust. Plates 12 and 13 show the effects of raindrop splash on 
bare and protected soils. 

Lowdermilk, in the United States of America, observed that a 
muddy suspension percolated through soil columns at about one-tenth 
the rate of clear water, the reduction being due almost entirely to the 
sealing of the surface layer of the soil; further, percolation did not 
improve when clear water was later applied unless the surface crust 
liad previously been disturbed. 



Plate 14 

Evidence of Sheet Erosion. 

Bun-off. 

Because of the surface sealing on unprotected soils, the infiltration 
rate is reduced, run-off commences quickly, and large numbers of soil 
particles which have been disturbed by the raindrop impact are readily 
carried awa}^ in the water. The observed muddiness of run-off waters 
from bare soils was originally attributed to the scouring effect of water 
on bare ground; this is true to an extent, but it is certain that much 
of the suspended matter has resulted directly from the effect of 
raindrop impact. 

Sheet Erosion. 

As the depth of run-off increases, so does the velocity, until 
ultimately the run-off water is able to dislodge and transport soil 
particles; this velocity, coupled with the abrasive effect of the 
suspended soil particles, scours off the surface of the topsoil and so 
sheet erosion commences. 
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Since this type of erosion results in the removal of more or less 
regular but very thin sheets of .soil, its development ma\’ proceed 
unnoticed for many years. For this reason, though it is* the least 
spectacular of the various forms of water erosion, it is probably the 
most dangerous. ^ On land of regular conformation it is possible for 
a foot or more of topsoil to be lost through sheet erosion without any 
evidence of gully development, or without attracting any attention 
whatsoever. Crop yields then decline, but this is seldom attributed to 
loss of soil; farmers then often refer to their soils as “ worn-out", when 
in fact the correct term would be ‘‘washed-out’’. 

The symjitoms of sheet erosion are very obvious, however, and 
will be indicated by the extent to which soil has accumulated against 
lower fence lines or other obstructions (Plate 14). 



Plate 15. 

Skrious Soil Los^ Before the Diep Gully Stage has Befn Efached. 


GxiUy Erosion. 

As sheet erosion proceeds, there is a tendency for the run-ofi! water 
to accumulate in minor depressions on the land; this increased concen¬ 
tration of water results in the development of rills, and if no protective 
action is taken these ultimately become small gullies. 

Usually, at some point in a gully a marked difference in height 
occurs, and this is generally at the point where it enters a watercourse. 
On erodible soils a steep face or “overfair" is developed, with tho 
resultant tendency for the water to undercut the base of this wall, 
causing the rapid collapse of large masses of soil at this point. OncB 
an overfall commences, the gully deepens rapidly, following along the 
line from which the water is entering. This completes the water 




Plate 16. 

pHOTOOEAPn Showing a Gully Overfall. —This gully extended a further 30 feet 
towards the road in one series of rains. 

erosion picture, but it is important to appreciate tliat the final awe¬ 
inspiring gully erosion has developed in successive stages from a bare 
cultivated soil exposed to the impact of raindrops. 

Raindrop Splash on Protected Soil. 

When a raindrop strikes land with an adequate i)roteetive cover, 
w^hether it be a mattress of dead ci'op residues, a living (‘.over of (trops 
on arable land, a cari)ct of grass on ])asture land, or a forest with its 
associated ground litter, the initial energy of the drop is expended 
against the bariier of vegetation ; the drop shatters and trickles through 
the vegetative covering and clean water enters the soil without obstruc¬ 
tion. The I'aindrops carry no suspended soil particles, there is no 
surface sealing eflhet, and the rain rapidly enters the soil in accordance 
with the sub-surface infiltration eai>aeity; if the soil is of good open 
structure, large quantities of rain can be rapidly absorbed. 

Water commences to move down the slope much later in a storm 
than under the bare soil conditions described earlier; since the barrier 
of vegetation also hinders the down-slope progress of the run-off, 
greater opportunities for water absorption are firesented and rarely is 
the run-off water able to attain sufficient velocity to cause scouring. 

WIND EROSION. 

Surface soil is moved by the agency of wind only where wind 
velocities at the ground surface are sufficiently high to dislodge and 
transport soil particles. With the exception of deserts, sufficient 
vegetation is normally present under natural conditions to obstruct 
wind flow and to reduce ground velocities to a point where soil cannot 
be transported. 
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The depredation of rabbits, and overstoeking combined with adverse 
seasonal conditions, have each resulted in the decline of perennial 
I)lants in many inland areas. Once this protective cover is removed 
or reduced, and con.stant intense winds coincide with drought condi¬ 
tions, the topsoil is rapidly removed, and in some areas there is rapid 
formation of a hard impervious surface known generally as a clay-pan 
or a “scalded area”. These areas, bec'ause of a higher clay content 



Plate. 17. 

Photograph of a Scalded Area in the South-West, Followinc? a Very 
Favourable Season.- —The sparse cover of annual herbage disappears in dry 
seasons. Note the islands of better vegetation where the topsoil has been retained. 

than the original surface soil, are rai)idly beaten hard raindrop 
impact, and eventually present a surface which is unsatisfactory for 
the reception or retention of plant seeds or for the absorption of rain. 
In very favourable seasons annual plants may occur on these scalded 
areas only to die and be blown away in the next dry season; perennials 
are rarely established, because the low infiltration rate results in dry 
subsoil conditions unfavourable to these deeper rooted plants. 

Wind erosion is usually restrieted to the sandy and sandy loan 
soils; those with a high colloid content are not appreciably affected. 
Some of our pastoral areas are subject to this type of erosion, but, 
fortunately, because of soil type or climatic conditions, little agricultural 
land in Queensland is affected by it. 

[to be CONTINUED.] 
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Agriculture, other than Sugar Culture, 
in the Mackay Area. 

N. 10 (iOODUlllLD, Senior Advisor in Agriculture 

HE discovoiy juid soltloiiicnt of the Mackay district is of considerable 
historic interest In 1860, a 21-ycar-old Scotsman, John Mackay, 
accompanied by a small party, set out from Itockhampton in a'n 
endeavour to lo-ale a river that Leichhardt had reported. This liver 
was believed to have a watershed between the Bnrdekin and the Isaac 
Rivers, and was supposed to flow into Repulse Bay. On May 16, the 
party reached the summit of the main coastal range and, quoting from 
John Maekay’s diary, saw “a bold deep river with well defined banks, 
the landscafies on both sides being rendered picturesque by clumps of 
palms which appeared like sentinel giants keeping watch over the 
surrounding expanse of rich tropical vegetation unlike anything we had 
hitherto seen on our travels.” 



Plate 18. 

Pioneer River Valley, Mackay District. 
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The river, the valley of which is shown in Plate 18, was named 
Mackay. Later, Commander Burnett, navigating the coast in H.M.S. 

Pioneer, observed that a river named Mackay flowed into Rocking¬ 
ham Bay and to avoid geographical mistakes renamed the river Pioneer. 
Mackay, however, received due recognition of his discoveries when the 
township was named after him. 



John Mackay acquired a lease of the Mackay river country and 
established himself on what is now known as Greenmount holding, 12 
miles from Mackay, to which he brought 1,200 cattle and 50 horses. 
The leasehold on the northern side of Mackay river was later acquired 
by John Cook and is now known as Balnagowan. Further grazing 
areas were established along the coast as well as on areas west of the 
main coastal range. The pastoral industry was by then firmly estah* 
lished in one of the finest fattening areas of the State. 

Although early settlers were cattlemen, it was soon realised that 
soil and climatic conditions were suitable for other forms of primary 
production. Maize, coffee, and cotton were grown with some degree 
of success. John Spiller, who had experience in sugar cane growing, 
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imported cane plants from Java, and in 1868 the first cane crops were 
harvested. Glradually the pastoral industry gave way to sugar culture 
on the coast but continued to expand in Mackay’s hinterland. 

Rapid increase in population provided an outlet for other agri¬ 
cultural and horticultural crops and their development was accelerated 
during the war years by the urgent need of essential food and increased 
milk supplies. 



Plato 20. 

Eunqella Range Coijntky After Occupation. 


h or the imrposes of this article the Maekay area is defined as that 
jiart of the coast and near coastal region of the State between St. 
Lawrence in the south and Bowen in the north; it includes the 
important primary producing centres of Maekay and Proserpine on the 
coast, and Ncbo to the west of the main coastal range. The main 
features are shown in Plate 19. 

The coastal range which extends along the coast from St. Lawrence 
to Dalrymple Heights is known as the Connors Range, and it continues 
north to Bowen as the Clarke Range. The width of the coastal margin 
between the coast and the range varies from eight miles at Carmila to 
oO miles at Maekay. The eastern slopes of the coast range are covered 
by heavy rain forest. Coastal plains occur at St. Lawrence Inneston 
Proserpine, and Bowen. ’ ^ 

The area is well watered by numerous short creeks flowing from 
the mam coastal range to the sea, as well as by several rivers, includin^F 
the St. Lawrence, the Pioneer, the Proserpine, and the Don. Eungella 
Range (Plate 20), 50 miles west of Maekay, consists of a rather narrow 
ram forest belt averaging 5 miles wide by 40 miles long wdth an 
altitude ranging from 2,500 to 3,000 feet. ’ 
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Sarina Range, with an altitude of 1,000 feet, contains a limited 
area of rain forest but is essentially undulating open forest country. 
The adjacent areas of Blue Mountain and Bolingbroke are of some¬ 
what similar country. The Nebo area comprises undulating slopes and 
oi)eii downs with some broken country. 

Land tenure varies in difl'erent districts. Fruit areas consist of 
freelioM, perpetual lease, and agricultural farm teMui‘(‘s. Fruit tarms 
are relatively small. They average af)Out 30 acres in the Seaview area, 
100 acres in the Seaforth area, and IbO acres in the St. Lawi'cnce 
district. Dairying lands eomiuuse perpetual lease holdings, agricultural 
lanns, and grazing farms. The areas of tlie farms differ a(*.cording to 
file fertility and cariying capacity of the country eoncerned. 

On the Eungella Range, farms range from 180 to 300 acres in 
area, and in the ()’Connell river area the holdings are of approximately 
250 acres. The carrying capacity of these areas is comi)aratively high, 
<lue to tile establishiiicnt of introduced grasses. A reliable carrying 
i-apacity on the Eungella Range rain-forest area is generally regarded 
as being one beast to acres, whilst on th(‘ O’ConiKdl River a reasonable 
(cn-i yiug capacdty is considered to be a beast to 3-4 acres. 

Tile East Funnell Creek district comprises agricultural farms and 
per})etual lease selections. Here farms range from 700 to 1,200 acres 
in area. Introduced grasses planted on these holdings have improved 
tile carrying capacity of the country, which is approximately a beast 
to 5-6 acres. 

The Bolingbroke and Blue Mountain districts comprise agricultural 
selections and grazing farms which vary in size from 1,200 to 3,000 
acres. The ('ari-ying caiiacity of these lands is lower than that of 
other dairying lands in tlie Mackay district. The country is generally 
regarded as being capable of carrying a beast to 10-12 acres. 

CLIMATE. 

The (dimate in the Mackay area is generally pleasant in the winter, 
but hot and humid in the summer months. 


The rainfall distribution in the ai-ea is very variable, as shown by 
the f(dlowing rainfall data for the main centres, which are given in 
])oints of rain ba.sed on 76-year averages:— 


— 

Mackay. 

Bowen. 

Proserpine. 

St. 

l.awrenoe. 

Nebo. 

January 

1,365 

965 

1,503 

906 

602 

Fobruary 

1,160 

877 

1.291 

759 

472 

Marcti 

1,221 

579 

1,248 

527 

410 

April 

60H 

263 

567 

272 

176 

May. . 

382 

125 

420 

174 

122 

June 

274 

163 

330 

247 

185 

July . 

167 

93 

158 

136 

125 

August 

100 

62 

135 

78 

65 

Soptomber . . 

163 

78 

199 

122 

105 

October 

173 

99 

160 

180 

107 

Novernbor . . 

307 

128 

285 

240 

202 

IJocember . . 

692 

430 

731 

464 

394 

1 

Total . . . . 

6,632 

3,862 

7,027 

4,105 

2,966 
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At St, Lawrence, in the southern portion of the area, the annual 
rainfall is 41 inches. This increases at Carinila to 56 inches, increases 
further at Mackay to 66 inches, and approaches 80 inches on the 
Eungella Range. There is a gradual tapering off at Proserpine to 70 
inches and a rapid decline between Proserpine and Bowen, where the 
mean annual rainfall drops to 38 inches. 

The sub-coastal rainfall recedes rather rapidly. The Blue Mountain 
and Bolingbroke districts register between 50 and 56 inches per year, 
while Nebo, 60 miles south-west of Mackay, receives only 29 inches. 

Summer rainfall is usually reliable. “Wet season’' rains may (com¬ 
mence in December, but are occasionally delayed until February and 
sometimes as late as March. Long wet seasons periodically extend into 
April. Fair winter rains, sufficient to provide for winter pastures and 
fod(ier crops, often occur. Storm rains in the spring months are erratic 
and unreliable and usher in a dry spell not unusually extending into 
November and sometimes into December. 

Excessive precipitations in the summer months occur in the Mackay- 
Proserpine area from time to time, causing waterlogged conditions, 
leaching of soil nitrates, and a chec'k to plant growTh. Under such 
conditions, agricultural crops are detrimentally affected during the wet 
period. 

Provided crops are planted and a good root system established prior 
to the wet season, satisfactory growth may be maintained. The coastal 
areas of Sarina, Mackay, and Proserpine have a reasonably reliable 
growing period of approximately six to seven months. 

The distribution of rainfall has an important bearing oti crop pro¬ 
duction. For example, in the 1948 season, w’hen only 29 inches were 
registered during the first seven months of the year, potato crops w^ere 
harvested which yielded considerably in excess of any previous year’s 
production. Pastures also were palatable over a greater period with 
the diminished rainfall. 


SOILS. 

The agricultural soils are varied and patcliy in the Pioneer Valley. 
They consist largely of river and er(‘ek alluvials and red volcanic soils, 
grey clay flats and brown loam ridges. On the Eungella Range, the 
principal tyi)e is a red and yellow^ granitic soil, while there is also 
an area of red volcanic soil on the j)lMteau. Carmila and Sarina valleys 
comx)rise two main types—namely, alluvial flats and browm loam ridges. 

Agricultural land in the 0’(k)nriell River area is restricted by the 
somewhat broken country. The limited flats are alluvial and the slopes 
red volcanic and granitic soils. 

In the Proserpine area, the principal types are heavy black loam 
alluvial flats, with red volcanic soils in the scrub belt. Soils at Bowen 
include heavy grey clay alluvial hats, with areas of sandy loam adjacent 
to the Don River. 

Open dowms country extends to the coastal areas at St. Lawrence*, 
Inneston, Eton, and Proserpine, and consists of browm and black loams. 
In the Nebo area, brown, chocolate, and black soils occur extensively 
on the open downs, and brown and chocolate loam soils on the undu¬ 
lating slopes. Adjacent to the Isaac River, sandy loam flats extend back 
to sandy flat country. 

The more fertile soils are associated with the various creek and 
river flats and the broken country originally covered by rain-forest. 



1 Jan., 1950.] Queensland agricultural journal. 31 

Considerable areas in this district are hat, poorly drained lands with 
impervious clay subsoils, and are unsuitable for general agriculture. 

Soil erosion is not serious on the Hat lands used for general agri¬ 
culture but is apparent wherever slopes are cultivated. Some diffi¬ 
culties, however, have been experienced by erosion along the river and 
creek banks due to destroying timber and cultivating land to 
the edge of banks. During the course of time, timber growth has 
developed in the river and creek channels, obstructing, the free flow of 
water and causing an accumulation of debris, resulting in diversion of 
the normal course. Lower creek and river terraces are then periodically 
flooded. 

In the absence of timber and other vegetation to hold the soil, con¬ 
siderable erosion has taken place, particularly along Cattle Creek, but 
corrective measures are now being undertaken in this area. Already 
approximately 25 miles of creek and river channels have been cleared and 
banks stoned where erosion has occurred. On the lower terrace it is 
impossible to prevent flooding, and in such areas fallowing of land 
during the rainy season sliould be avoided. 

WATER FACILITIES. 

Tlie coastal belt is well served by numerous creeks and rivers, most 
of them permanent streams, which flow from the coastal ranges to the 
coast. The water is of excellent cpiality for stock and irrigation pur- 
])oses. Ample supx>lies for stock are obtainable at from 25 to 50 feet. 
The extent of the uruh^rground water supplies is at present under 
investigation, but there is a c'onsiderable variation in supplies through¬ 
out the district. 

Located in various portions of the district are some 120 iiadgation 
X)lants on general agricultural and horticultural farms irrigating from 

2 to 20 acres per plant. Water supplies are obtained from creeks and 
rivers as well as from bores and wells and by duplicated spear systems. 
Almost invariably the ovei’head sprinkler systcmi operates, and little or 
no flood irrigation is i)raetise(l. The various types of plants are utilised 
for the production of such crops as ]>otatoes, tomatoes, truck crops, 
oats, maize*, sorghum, lucerne, bananas, pineai)ples, and i)asturt*s. The 
maximum advantage is gained in the winter and spring mouths when 
natural rainfall is less reliable. 

A striking feature iii the Nebo area is the lack of surface water 
other than the good su])])lies in Lake Elphinstone. Water is, however, 
readily available at a shallow dex)th in the sandy creek beds and in the 
Isaac River. Water supplies on the downs country are more difficult 
and it is necessary to bore 150 to 500 feet. Boring has not always 
proved successful and in such cases large dams varying in size from 
10,000 to 30,000 cubic feet are sunk. These dams whem filled usually 
hold for at least 12 months. 

There are several irrigation plants in the Nebo area—on the Isaac 
River; on Nebo Creek; on CooperCreek; and on the Bowen River. 
Irrigation is used mainly for the production of fodder crops, sucli as 
maize, sorghum, oats and lucerne, and to a limited extent for vegetable 
production for home consumption. 

In the Bowen area ample supplies of water are available at shallow 
depths for irrigation in the Delta region and numerous plants operate 
from the Don River. The main crops in this area are tomatoes, cucum¬ 
bers, and pumpkins. A small amount of tobacco is gi’own. 

(to be continued.) 
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The Avocado in Queensland. 

IL L. PltEST, Senior Adviser in Horticulture, 

'T'llE avooado has for many years l)(‘cn a s1ar)le food of tlie iia1ivt‘S in 
^ (Vmtral and South Anun'ica and tlu‘ West Indies. From there it 
was introduced to the United States of Amei’ica, where it is now 
extensively produced eoiumercialiy. ddie fruit is pear-shaped in some 
varieties ami because of this it is sometimes reftu'red to as the avocado 
p(^ar. The fieshy, edible portion inside the skin of the fruit may be 
upwards of an inch in thickness, and normally surrounds a sinj^le large 
seed. AVhen ripe, the flesh has the consistency and colour of buttc'r, 
I)ossesses a rich, nutty flavour, and in the best varieties has a fat content 
of about 25 per cent. The flesh may be eaten f resh witli the addition of 
pep])er, salt, or vinegar, while it is a tasty addition to green vegetable 
salads. 

In the commercial sense, the avocado is a eom]>aralively new fruit 
in Queensland. The history of its introdiKdion is somewhat obscure, 
but records iridi('ate that the earlier introductions were planted as 
seedlings about 30 years ago. Many of these trees are still fruiting. 

Avociadoes may be grown sueeessfully on good soils along prae* 
tieally the whole of the Queensland seaboard. Tre(\s (Plate 21) planted 
in the foothill districts along the lower north and south coasts aTul in 
norlheni Queensland have grown vigorously and some are now in heavy 
hearing. These trees were mainly grown from secnl introdmMul fi'oin 
time to time by the Department of Agricnlture and Sto(‘k and tin* 
Qu(‘ensland A(‘(*limatisatioii Society. In recurnt years, biuhvood and 
grafted tr(‘es of promising varieties have also beem import(‘d fi-om the 
United Stales by ])rivate individuals, wliile selections from several 
l()(*ally-i‘aised seedlings of excellent quality have been propagated. 

BOTANICAL RELATIONSHIPS. 

Botanically, the avocado belongs to the genus Persca and is a mem¬ 
ber of the laurel family. The home of the cultivated species is gener¬ 
ally conceded to be Central and South America. 

Avocadoes are grouped into two species belonging to three races, 
known respectively as Guatemalan, AVest Indian, and Mexican. The 
Gnatemalan race matures its fruit in winter and spring, while the other 
two mature their fruit in summer and autumn. The fruit of the 
Mexican race is usually smaller and thinner skinned than that of the 
others. 
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The avocado is an evergreen, though some varieties are virtually 
leafless for a short period during blossoming. The habit of growth is 
variable, some trees being tall, upright, and unbranched, while others 
are small, well-branched, and spreading. The leaves also vary con¬ 
siderably in size and shape. Young foliage often exhibits various shades 
of red and bronze, but when mature it is usually bright-green in colour. 

The dowers are borne in terminal clusters; they are small and 
])alC“green or yellowish in colour. 



Plate 21. 

Avocado Tree in Blossom. 


The fruits of different varieties (Plates 22, 23, and 24) vary greatly 
in size, shape, and colour. In shape they may be round, oval, pear- 
shaped, or of any gradation between these forms. The colour may 
be light-yellow, green, dark-green, maroon, purple, or purplish-black. 

SOIL REQUIREMENTS. 

In Queensland, the avocado thrives on a comparatively wide range 
of soils. 

The ideal soil for avocadoes is a loam of medium texture overlying 
a moderately heavy but porous subsoil which, in turn, overlies a gravelly 
wash. In no circumstances should trees be planted on poorly-drained 
soils, as the roots are extremely sensitive to excessive moisture and the 
trees quickly succumb to ^‘wet fect.^’ 

Some of the loams of basaltic origin on the coastal ranges and the 
sandy loams along the foothills are excellent. The more sandy soils, 
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reddish to brown in colour, occurrinj^^ in the lower north and south coast 
districts are often too well-drained and, unless they can be irrigated, are 
oftfui unsuitable for fruitgrowing. Where the subsoil at 18 to 30 inches 
deep is coiiipa('t and deep red in colour, these soils are capable of 
growing good fruit. 

Heavy (day soils iind the grey .sands found in lowlying areas should 
be avoided. 



Plate 22. 

Nabal Avocabo Fruit. 

CLIMATIO CONDITIONS. 

As the avocado is a sub-tropical fruit, its commercial culture must 
necessarily be confined to trnpieal and sub-tropical regions. In practice, 
it has been observed that the trees do not tolerate low winter tempera¬ 
tures, high spring and summer temperatures, low atmospheric humidity 
during the blossoming and fruit-setting period, and heavy winds. 

ORCHARD LOCATION. 

Avocadoes thrive best in frost-free, well-sheltered, warm situations. 
If winds are likely to interfere with normal tree growth, belts of 
standing timber should be retained for protection where practic^able. 
In districts denuded of the natural timbers, shelter belts should be 
planted. 

The orchard site should be an area of unbroken, nearly level, or 
gently sloping land. Steep hillsides should be avoided, for, in addition 
to the risk of irreparable losses by soil erosion, costs of cultivation are 
excessively high. 

Where hillside orchards are contemplated, contour planting should 
be undertaken, the contour grade varjdng from 1 to 3 per cent., 
according to the length of the tree rows. 

POLLINATION AND VARIETIES. 

Avocado flowers (Plate 25) have two distinct opening periods, one 
during the morning and one during the afternoon. All varieties fall 
into one or other of two flowering groups, which, for convenient refer¬ 
ence, have been design at pd A ond Ti 
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Plate 23, 

Fuerte Avocado Fruit. 



Plate 24. 

Anaheim Avocado Fruit. 


Observations have shown that the liowers of varieties in group A 
open for the first time in the morning and are then receptive of pollen. 
They close usually between noon and 2 p.m. and open a second tiii»e 
during the afternoon of the following day, when the anthers burst and 
pollen is shed. The flowers of varieties in group B open for the first 
time in the afternoon, when they are receptive, and open a second time 
the following morning to shed pollen. 

It is probable that when one or more varieties selected from each of 
these two groups are interplanted fruit-setting will be improved. 
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Until more information is available on varietal behaviour in 
Queensland, eommcrcdal plantings should be restricted to Fuerte (a 
hybrid type), Nabal (a Guatemalan type), and Anaheim (also a 
Guatemalan type). Anaheim prodm'es a small fruit and is normally 

planted at the rate of 1 tree to 9 of 
the other two. Such plantings may 
meet cross-pollination requirements 
where these are necessary and give 
a tolerably long spread in the har¬ 
vesting period, which is desirable in 
eommereiai praetice. The habits of 
ea(di variety are as follows:— 

Fuerte (Hybrid). 

Tr(*e straggling, spreading; blos¬ 
soms very early in July and August; 
fruit p(\ar'-shaped, oblong, base some- 
\vh;it pointed, apex oblitiuely flat¬ 

tened; greem with nuimu'ous yellow 
dots, p(‘bble(l; skin thin, pliable, 

loatlnn-y; ties}) ereatny-y(*llow, green¬ 
ish near skin, texture l)uttery, vc^ry 
ri('li flavour, (piality excellent ; seed 
tight m cavity; matiin^s April and 
May; pollination group B. 

Nabal (Guatemalan). 

Tree well bramdu'd, sj)reading; blossoms late October and, 
N()veml)er; fruit almost J'ound, smooth, green in colour; skin thick, 

granular; fh^sh ('reaiuV’yellow, huttei'y t(‘x1ure, greenish near skin; 

flavour exet'ptionally good; (piality excellent, seed sinall, tight in 
cavity; matures Oct()])er and November; pollination group B. 

Anaheim (Guatemalan). 

Tree tall with upright growth ; blossoms midseason, September to 
October; a prolific bearer, though the fruit is easily shed; fruit elliptical; 
skin rough, glossy, green; flesh creamy; flavour good; seed medium 
size and tight in cavity; matures during July and August; pollination 
group A. 



Plate 25. 

Avocado Blossom. 


PROPAGATION. 

Raising the Seedlings. 

Seed should he selected from matured fruits of healthy, vigorous 
seedling trees, and should be washed, cleaned, and planted as soon as 
possible after removal from the fruit. 

The seed is planted in seed boxes or seed-beds containing a mixture 
of equal parts of clean sand and loam. The seeds are placed in the 
soil with the base down and witli the apex just protruding above the 
surface. The soil should be kept moist, but not soaked. During hot 
weather, shading will be necessary; hessian or lath screens are useful 
for this purpose. Under favourable weather conditions, germination 
will take place within a few weeks. 
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The seedlings should be transferred to nursery rows when they 
reaeh a height of 6 to 8 inehes. Care should be taken to prevent root 
damage during transplanting because avocado seedlings have a partieu- 
lar*ly Jong tap root. In tlie nursery, the plants are set out 12 to 18 
inehes apart in the row, the rows being 30 to 36 inehes apart, 
innnediately after planting, the seedlings should be watered. Tempor¬ 
ary ]>rote('tio)i fronj the sun is necessary; shading on the north-eastern 
side is ])arlien1arly advisable. Frecpient waterings are again neeessary. 



Plate 26. 

Avocado Btjdsticks. Left—Suit¬ 
able for bark graft. Right—Suitable 
for T budding. 


Budding. 

AVhen the seedling stocks have 
attained a diametm* of about three- 
eighths of an inch at their base and 
the saj) is flowing freely, they may 
be budded. In Queensland, this is 
usually done during autumn or 
s])ring. When the sto('k is ready to 
r(MM‘iv(^ t})e bud, a “T” cut is made 
in the bark 6 to 8 inches above the 
gronml level. The perpendicular cut 
should be 1^ to 2 inches long and 
should peiietrate just through the 
bark to the (‘arnbium layer. The '‘T’’ 
cut should be made preferably on the 
soutliern side of the stoek, where the 
bnd will not be exposed to the sun. 

1 bidding requires rather more 
care in avoeadoes than in some other 
fruits because, while the union of the 
stock and scion takes place readily 
enough, the bud often fails to grow 
and the (*ye falls out. It is ne(*essary, 
therefore, to use only the jilnmp full 
buds ill the middle of the bud stock. 
(Plate 26.) 

The bud may bo cut from either 
above or below, the general practice 
being from below the bud upwards, 
commeiicing from f inch to 1 inch 
below the bud and ending from f inch 
to 1 imdi above it. A sharp, thin- 
bladed knife is used to make the cut, 
which should be just deep enough to 
remove a thin layer of wood. The 
bud is inserted in the ‘‘T'' cut in the 


stock and gently pushed down between the bark and the cambium 
layer. The bud and stock are then bound closely together with raffia. 
About three weeks are required for the bud to unite with the stock. 
During this period the tie should be inspected frequently; where bulging 
appears, the tie can be loosened to prevent restriction. 

As soon as the union talces place, the stock may be headed bade a 
few inehes in order to force the bud into growth. The ties are not 
removed from the union until the bark flaps have entirey healed over, 
which is usually 6-8 weeks after budding. 
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As soon as the bud has made 3 or 4 inches of growth, it should 
be first tied to the stem of the stock and later trained to a stake. The* 
final removal of the stock stub may be done when the bud shoot is- 
12 to 18 inches long and capable of remaining erect. The cut is made 
at a slope just above the union, and should be sealed with Bordeaux 
paste or lime sulphur. 

EEWOEKING. 

In Queensland avocado plantings, there arc* some unprofitable types 
of seedlings which can be reworked to good commercial varieties. 
Heworking by means of bark grafting has been successful, but, as with 
budding, should only be done—except in the case of large trees or trees 
with no brajiehes close to the ground—dm mg the growing season when 
the sap is fiowing freely. 



Bark Grafting the Avocado. Left to right-—scion prepared for insertion; 
bark opened to receive scion; scion inserted under bark; graft completed and tied. 


wilt'll using the bark graft, three or four limbs evenly spaced round 
the trunk of the tree arc selected and sawn olf square about 2 or 3 feet 
from the trunk. The cut surfaces should be smoothed over with a sharp 
knife and two scions inserted opposite each other in each limb. If 
both scions grow, the weaker one may later be removed. The scions 
are easily inserted by making a cut about 3 inches long for each scion 
through the bark at the end of the stumps and then pushing the scions 
down between the bark and the wood (Plate 27). 

The scions arc selected from well-matured second-growth wood, 
the terminal growth being discarded. Each should contain two or three 
plump buds, which at the same time are not too far advanced. Where 
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possible, it is an advantage to include a node, as adventitious buds often 
develop from this zone. The scions are prepared by making a long 
sloping cut about 2-2^ inches long on one side. The cut surface is 
inserted next to the wood, or more correctly, the cambium layer. When 
the scions have made good growth, the remaining branches of the tree, 
which have not been cut back for grafting, may be completely cut away. 

Large trees, or trees with no branches within 3 or 4 feet of the 
ground, require slightly different treatment. During winter, when 
the trees are dormant, the whole of the top of the tree may be removed 
by sawing through the trunk at a height of 3 feet from the ground and 
^it the beginning of spring inserting three or four scions under the 
bark. Two of these, or at most three in the case of very large trees, 


PLANTING. 

On level land and gently sloping 
land, orchards are generally laid 
out on the square system. On the 
steeper hillsides, contour or modified 
systems of contour plantings should 
be adopted. When planted on the 
S(juare system, the planting distances 
are 30 feet by 30 feet; avoeadoes are 
vigorous-growing trees and require 
plenty of room. 

The union of the stO(‘k and scion 
is always a weak spot in a tree 
(Plate 28) and should, therefore, be 
k(‘])t abovt‘ the level of the soil. If 
the land has been })roperly prepared 
there is no need to dig big holes 
for the trees. So long as the holes 
are wide enough to spread the roots, 
they jieed not be more than 12 inches 
deep. The roots should be evenly spaced at a downward angle of about 
45 degrees, and the hole then almost filled with fine toi)soil and tramped 
firmly. Before the hole is completely filled, the application of 3 to 
4 gallons of water to each tree is desirable. 

The season of planting may be governed by local conditions. Spring 
plantings often entail frequent waterings, as the young trees should 
never lack moisture. Planting in February during the wet period, 
therefore, is often preferable. 

CULTIVATION. 

Cultivation to suppress weed growth is important during the drier 
spring months. Summer and autumn rains are utilised for growing 
green manure crops, which, however, should be ploughed or disced 
in not later than the middle of July. Such crops both improve the 
physical condition of the soil and reduce soil losses by erosion. 

In young avocadp orchards, cultivation to a depth of 8 to 10 inches 
is advisable. However, as the trees become older, their rooting systems 
extend widely in all directions and shallower cultivation is preferred, 
particularly close to the trees. 


may be allowed to grow. 



Plate 28. 

Newly Planted Avocado Thee 
WITH Protection from Sun and 
Wind. 
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Avocado trees up to two or three years old occupy a relatively 
small proportion of the total area on which they are planted, and thus 
the early years of an avocado plantation afford an excellent opportunity 
for building up a reserve of organic matter in the soil. At this stage, 
cultivation, even early in the season, may be confined to the immediate 
vicinity of the trees, the space down the middle of the tree rows being 
occupied by a succession of summer and winter green manure crops, 
eacii of which is turned under as it approaches maturity. 


PRUNING. 

The avocado tree requires little or no pruning once its framework 
has been established. In general the aim should be to establish a strong, 
symmetrical tree liaving well-spaced branches which will support heavy 
croi)s of fruit. 

At planting, the young tree should be headed l)ack just above the 
stT’ongest ol* the dormant buds which terminate the growth cycles of the 
trunk. These buds iisuall}^ make upright growth. Subs(H|uent pruning 
consists in pinching out terminal buds and the removal of crossing and 
ci-owdirig ])ranch(‘s. Tli<‘ kind and amount of f)runing differ with 
varieties. Tree's of a straggling and spreading liabit should be pruned 
to direct the growths upwards. On the other hand, tall-growing varieties 
require to be topped and cut to buds pointing outwards to preserve 
low heads. As the trees grow older, the lower limbs arc shortened back 
and finally removed to make room for the upi)er larger ones Avhich 
bear down. 


HARVESTING. 

The avocado do(‘s not soften on the tree, and in many varieties 
external indi(*ations of maturity are hardly perceptible. The correct 
stage at which to harvest is thus diflicult to define, i)articularly in the 
green varieties. Usually a slight change in colour occurs on the skin 
and stem as the fruit approaches maturity. The gloss on the skin is 
not quite so pronounced and a yellowish tinge is perceptible on both 
skin and stem. Mature fruit ripens without any crinkling of the skin. 

All fruits should be clipped from the tree and double cut so as to 
ensure that the stem is cut flush with the fruit. Pulling the fruit should 
be avoided, as damage to the button usually occurs and facilitates the 
entry of decay organisms. 


CERTIFICATE COURSE IN AGRICULTURAL SCIENCE. 

The Professor of Agriculture of the University of Queensland 
(Professor L. J. H. Teakle) advises that arrangements have been 
finalised for the commencement of this course on 1st February, 1950. 
The Certificate Course in Agricultural Science is being conducted by 
the University of Queensland and the Department of Public Instruction 
and will cover a minimum of 4 years. It is available to persons interested 
in agriculture. 

All correspondence in respect of this course should be addressed to 
The Supervisor, Technical Correspondence School, Box No. 1389 E, 
G.P.O., Brisbane. 
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Cooling Milk on the Darling Downs by a 
Water-cooling Tower. 

P. McPALlJi.M, Division of Dairying. 


LEANLINKSS in all oporatioiis is esscnilial for tlio prodiiotion of 
^milk of jgood k(M‘f)irig (piality. ]To\v(‘Vor, (^vcu In cleanly {)rodueed 
milk bac1(‘ria will multiply i*a[)idly and allVad its keeping (iiudity if it 
i*^' not kept at a low t(‘in])erature. The (axding of milk may Hierefore be 
regarded as a nei'essary st(‘p in its effieimit production. 


Table 1 illustrates the influence of temperature on barterial growth 
in milk. 


TABLE 1. 


ErFp:cT OF Temperature on Bacteria in Milk. 

Milk immediately after milking .. .. 1,480 bacteria per ml. 


Same milk, after standing 18 hours— 


At 48" F. 
At 54" F. 
At 59" F, 
At 64" F. 
At 70" F. 


2,100 bacteria per ml. 
5,600 bacteria per ml. 
156,000 bacteria per ml. 
550,000 bacteria per ml. 
6,750,000 bacteria per ml. 


Methods of Cooling. 

Many methods of cooling milk on the farm have been tried over 
the years. They are:— 

1. Refrigeration. This is the ideal medium, but requires a costly 

plant often beyond the means of many farmers. 

2. Water Cooling. Devices which use water to effect a cooling 

of milk may be subdivided into— 

(a) Tubular coolers, in which the water used is pumped from 
an underground concrete pit or tank, or is gravity-fed 
from a windmill or other tank. 

(b) Water-cooling tower systems. 
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3. Aeration. This method affects only a very limited degree of 
cooling under Queensland conditions because of the high 
atmospheric temperatures. Aeration may he effected by the 
following means— 

(а) Blower-type coolers, in which a mechanical fan blows a 
strong current of air into the milk as it enters an enclosed 
drum, causing it to be broken up into a fine mist. 

(б) Fan coolers, whereby a ear fan is used to blow a current 
of air into the milk as it passes over an aerator. 

(c) Aerators of tlie drop-cooling principle, whereby cooling 
is effected by running the milk over a series of metal plates 
or dishes set one below the other. 

It is not the |)urpose of this paper to give details of the various 
types of (‘Oolers, Imt to record some observations made on the cooling 
of milk by a water-cooling tower system used on a farm in the Pitts- 
wortli district on tht‘ Darling Downs. 



Plate 29. 

Water eooLiNC, Tower.— Showing Position of Tower (left) to Milking Bails 

and Milk Stand. 


The Water-Cooling Tower. 

The advantages of the cooling tower are well known around 
Brisbane and Beaudesert, where milk is produced for the Brisbane 
liquid milk trade. The Darling Downs, with its dry atmosphere, is well 
suited for this type of cooling system. With the object of testing this 
system on the Darling Downs, where a large quantity of liquid milk, 
and most of the milk for cheese-making in Queensland, is produced, Mr. 
H. R. Trott, of Yarranlea, created the first tower cooler (Plates 29 and 
30) on the Downs. 

This cooler has now been in operation for over 12 months and has 
given satisfactory results. Observations were carried out regularly each 
month to ascertain the degree of cooling practicable, and methylene 
blue tests carried out regularly at the Yarranlea cheese factory have 
also shown that first quality milk is produced consistently, even under 
hot summer conditions, from the farm on which the cooler is installed. 
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With the water-cooling tower system, the water is pumped from a 
cement pit (1 ft. deep) at the bottom of the tower, through a tubular 
milk cooler, and then to the top of a 12 ft. wooden tower, where it eniers 
a tray and showers down over a series of ])aifles to the pit at the bottom 
of the towei\ to be recirculated again. liy this means the cooling water 
is cooled down to the wet-bulb temperature, which is usually mu<4i lower 
than the dry-bulb reading of the theroiometer. Tests carried out on 
the Downs have shown that the temperature difference between the wet 



Plate 30. 

Close View of Watf.r-cooling Tower. 


and dry bulb readings at 5 p.m. during the summer is usually from 
10 to 20 degrees Fahrenheit. The wet-bulb thermometer is simply an 
ordinary thermometer, the tip of which is covered with cloth kept 
saturated by a small glass of water in which it is suspended. When 
the atmosphere is dry the water on the wet bulb thermometer evaporates 
rapidly, causing a cooling effect, so that the wet-bulb thermometer readh^ 
lower than the one with the dry bulb. The greater the difference 
between the two thermometers, the drier the air and the greater the 
cooling effect. If the air is saturated with moisture, there will be no 
evaporation from the wet bulb and the two instruments will read alike. 





44 QUEIINSLAND AGRICULTURAL JOURNAL. [1 JaN., 1950. 

Table 2 sets out some comparative results obtained by checking 
various cooling systems on some farms in the Pittsworth district. 


TABLE 2. 


Date. 

Type of Cooler. 

Wet Bulb 
Temperature.. 

"F. j 

Tompi'rHtiire 
of Milk 
in Can. 

"F. 

Deviation 
from Wet 
Bulb 

Temperature 

''F. 



f Mo(4iaru(^al blowor 

f a.in. 

fU 

73 

12 

24t}i Septoiubor 


! Wator*(‘uolinc towe^r 

\p.m. 

5H 

72 

14 




/ a.in. 

bi 

63 

2 



L 


60 

64 

4 



f Unclfa'^roiind cement pit 

/ a. in. 

4-8 

65 

17 

2oth kSeptombor 



\p.Tn. 

56 

68 

12 



AVator-cooling tower 

/ a. in. 

48 

51 

3 


1 

L 


58 

62 

4 



r Wab^r from windmill 

f a.ni. 

62 

81 

! 

30t}i Novornbi>r 


tank 

\p.m. 

60 

82 

22 



Wator-cooling tower 

/ a.III. 

62 

66 

4 



1 

\p.ni. 

60 

64 

4 



r Fan driven from engine, . 

I f a.in. 




2n.U r)(M.:ember 


1 

\p.ni. 

66 

81 

ir> 



Water-cooling tower 

f a.in. 






L 

\p.m. 

65 

08 

3 


The above figures show that on an average it is ])Ossible to cool the 
milk from 10'^ to lo'- lower by the Avater-eooiing tower system than by 
other systems now in general use. The beneficial effect that 10 degrees 
would liave in keeping down bacterial development will be evident from 
a perusal of Table 1. 

Other results obtained with the tower cooler during the summer 
mouths are given in Table 3. 


TABLE 3. 


Date. 

Wet Bulb 
Temperature. 

Temperature 

of 

Milk in Can. 
°F. 

Average 
Deviation from 
Wot Bulb. 

“F. 

Cooling Range 
otMilk. 

"F. 

10th January 

[ 

p.rn. 

69 

74 


20 

11th January 

a.m. 

64 

66 

2 

28 

2l8t January . . 

i f a.ni. 

64 

68 

4 

25 


Ip.m. 

79 

74 

5 

20 

5th February 

/ a.m. 

62 

66 

4 

25 


\p.m. 

65 

72 

7 

20 

10th March 

p.rn. 

74 

77 

3 

16 

11th March 

a.m. 

70 

72 

2 

20 

14th March 

p.m. 

72 

76 

4 

18 

15th March . . . . . , 

a.m. 

68 

72 

4 



Details of the construction of a water-cooling tower for cooling 
farm milk supplies are given in a Departmental leaflet. Where the 
farmer can erect the tower himself the cost is not very gre^at. All 
hardwood sawn timber was used in this case and cost about £8] cement 
cost £2 10s. 
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Swine Brucellosis. 

A. K. SUTILEHLANJ)^ Senior Veterinary PaUiologist, Animal Health Station, 

Yeerongpilly. 

Definition. 

Swine brueellosis is a chronic infectious disease of swine which 
affects particularly the reproductive organs and causes infertility in 
both sexes. It is caused by a specific bacterium, Brucella suis,^ 

History. 

The disease was first described in Hungary in 1909, but precise 
knowledge of it dates from 1914, when Traum, in California, identified 
and studied tlie (tause. The disease was referred to for some years as 
Ti’annCs disease, and later as infinttious abortion of swine, but the name 
swine brmadlosis is now almost universally used by both farmers and 
sedentists. 

Brucellosis oeeurs in swdrie throughout Europe but it is apparently 
absent from Great Britain. It is of s|)ecial interest to note that the 
disease spread into Denmark in the 192()’s, but, as a result of determined 
efforts by farmers and veterinarians, it was completely eradicated from 
that eounfry by 1982. It is quite common in the United States, par¬ 
ticularly in the middle western States, wdiich have a heavy and dense 
swine population. 

Although swine brueellosis had probably been present in Australia 
for many years, it was first identified in 1982 by R. 0. C. King at the 
Veterinary Research Station, Glcnfield, New South Wales. 

In Queensland, the first diagnosis was made in 1936 when a 
number of blood samples submitted to the Animal Health Station at 
Yeerongpilly gave positive reactions to the agglutination test. In 
recent years Br. snis has been isolated from pigs in this State. The 
numbers of blood samples tested for swine brucellosis at Yeerongpilly in 


the last few" years are as follows:— 

Year ended 30tb June, 1943 .. .. .. 450 

Year ended 30tli June, 1947 .. .. .. 1,367 

Year ended 30th June, 1948 .. .. .. 1,610 

Year ended 30th June, 1949 .. .. .. 1,107 


In the past 3 years all the breeding stock in 65 separate herds have 
been tested. Of these 65 herds, 21 (or 32 per cent.) were found infected 
and 44 (or 68 per cent.) showed no infection. Of the 34 herds which 
have been tested more or less regularly during the last 3 years, 28 herds 
(or 82 per cent.) are clean and only 6 herds are still infected. The 
disease is present in all the major swine raising areas of the State. 
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Economic Importance. 

Although some pig i)roducers have claimed that the presence of 
brucellosis is of no importance to the financial return from their herds, 
it is a disease which farmers cannot afford to neglect. It may be true 
that in some infec^ted herds the financial loss is not great. On the 
other hand, in a great many herds brucellosis has rendered profitable 
X)roduction impossible. Careful records of infected herds in XT.S.A. 
showed only 4.5 i)igs weaned per sow })rcd, and there is no reason to 
believe that the disease behaves differently in Australia. 

The causes of sterility in swine have been the subject of very little 
investigation, but the few studies that have been made in the United 
States have shown that the commonest cause of sterility in sow^s and 
boars is brucellosis. 

No survey of the ('auses of infertility and sterility in swfine in 
Australia has been re})orted. It seems probable, however, that in 
Queensland infertility, sterility, and birth of weak or dead pigs are 
most frequently due to cither malnutrition or brucellosis. 

Jh\ sids is important also because it may infect human beings, the 
disease being referred to as undulant. fever. It often runs a chronic 
course, wdiich may be fatal. Few human infections have been reported 
in Australia, but it is probable that many undiagnosed cases occur. 
It is seen most frequently in farmers and veterinarians through their 
contact with infected pigs and cattle. Since the swune organism, Br. sitis, 
is more dangerous to man than the bovine organism, Br. abortus^ the 
eradication of brucellosis from his pigs is the most important st(‘p tliat 
a farmer can take to reduce the risk of contracting undulant fever. 


The Causal Organism. 

Br. suis is related to, but distinct from, the organism Br. ahortn>s 
which causes bovine brucellosis or contagious abortion of cattle. It is 
important to note that— 

(1) Br. suis is found mainly in swine, but it does infect man 
and on rare oc(*asions cattle; whereas 

(2) Br. abortus is found mainly in cattle, and occasionally in man, 
and rarely in naturally infected swine. 

Br. suis does not grow or multiply outside the body of an infected 
animal, but it will survive in moist, shaded situations about pens and 
yards for 2 to 3 months. In clean, dry yards the organism is probably 
quickly destroyed, especially if exposed to sunlight. 


How do Pigs Contract Brucellosis? 

Infected pigs may excrete Br. suis in urine, dung, milk, semen, or 
in the fluids and membranes expelled from the womb at farrowing. The 
infection is then carried from these materials to susceptible pigs, either 
by direct contact or indirectly on such things as boots, clothing, shovels, 
buckets, brooms, &c. 

Infection is, however, contracted most often by service from an 
infected boar. Conversely, a clean boar may contract brucellosis by 
serving an infected sow. Besides service, infection can be contracted 
by swallowing contaminated food or water, or through contamination 
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of the eye or cuts or wounds on the skin. Tlie organism is excreted in 
the urine for long periods and this is one of the important sources of 
infectious material. Uncooked oll'al fed to swine is also a source of 
infection. 

Suckers quite often contract infection from their dams, either 
through contact or through drinking the infected sow's milk. Many 
animals which contract the disease as suckers or weaners throw off the 
infection, but a few will continue to harbour infection through to adult 
life. 

Effect of Brucellosis on the Animal. 

Once a pig has contracted infection the organism circnlates in the 
blood for some days or we(‘ks and then may localise in almost arn^ part 
of the body—the lymph nodes, livei*, si)jeeii, bladder, udder, bones, 
joints, or the reproductive organs of either sex. Quitti often an infected 
animal appears healthy, and the presence of the disease becomes evident 
only when the breeding record is studied carefully. 

The symptoms of brucellosis may l)e summarised as follows:— 

(1) In boars, a swollen t,esti('le is the symptom most often 
observed, but (|nit(‘ often the infection is confined to sexual 
organs an it bin tiie body (prostate, seminal vesieles, bulbo¬ 
urethral glands) so that no abnormalities are visible 
externally. Wiien bnirellosis bec'omes (‘stablished in a boar 
it usnally results eventually in sterility. 

(2) Jn sows, brucellosis in the womb causes infertility, which 
may be either teiuporary or [xuauanent. All or ])art of the 
litters produced by infected sows may l)c born dead or they 
may l)e weak and die a. IVav days after* birth. The disease 
also causes abortion, which often oeeurs 3 to 4 weeks after 
mating and so frrvpieiitly (‘scapes attention because the sow 
is a|)t to eat the afterbirth and tire aborted piglets. Sows 
may suirer only temixvrary infertility and thereafter breed 
normally, or they may abort oiu'e or twice and then carry 
succeeding litters to full tci*m. In other sows, hoAvever, 
infection may persist indchuitely in the womb, causing 
sterility. 

(3) When the organism localises in the bones or the joints it 
usually persists there for years and eaiis(‘s swollen joints, 
lameness, or paralysis. 

Diagnosis. 

Neither the syin])toms nor the post-mortem findings ai’c sufficiently 
characteristic to enable one to make a definite diagnosis. Infertility, 
abortion, stillbirths, swollen joints, and lameness are often due to other 
diseases (such as malnutrition, paraty})hoid, erysipelas, or tnberciihxsis), 
hence we have to rely on laboratory tests for exact diagnosis. 

The Agglutination Test. 

This test is done at the laboratory on blood serum samples. The 
test is based on the fact that in the serum of infected animals there are 
substances, called agglutinins, which act on a watery suspension of 
Brucella bacteria in such a way that the bacteria clump together (that 
is, agglutinate). Thus, the test is done by mixing together in small 
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glass test tubes accurately measured amounts of serum and a standard 
suspension of Brucella bacteria. The tubes are placed in an incubator 
at 37 deg. Cent, for 48 hours and then examined. When a small quantity 
of serum causes visible clumping of the bacterial suspension, then the 
serum is said to have a high titre and it is classed positive to the test. 
When even a large amount of serum has no action on the bacteria, then 
the serum is said to have a low titre and it is classed negative to the 
test (see Plate 31). Serums whose titres are in between the low titre 
(negative) and the high titre (positive) are called suspicious. 



Plate 31. 

Aooi.utination Test for Bkucei.i.osis. —Four ttitics are sot up for each serum 
to be tested. The four left-hand tubes show a positive reaction—the bacteria have 
been agglutinated and settled to the bottom of the ihiid. In the negative reaction 
on the right, the serum has had no action on tlie milky liacterial suspension. 


Although the agglutination test for swine brucellosis is not as 
efScient as some other laboratory diagnostic tests (for example, the 
agglutination test for bovine brucellosis), it is the only practicable test 
available. It has been frequently criticised but, provided its short¬ 
comings are realised, it can be profitably used for controlling brucellosis. 
The facts regarding the agglutination test for swine brucellosis have 
become clear as the result of intensive studies in several laboratories 
in IJ.S.A. in only the last few years. These facts are summarised as 
follows:— 

(1) A few weeks after a pig contracts brucellosis, its blood gives 
a positive reaction to the test. Most animals continue to give 
a positive blood reaction as long as they have infection in 
their bodies, but in some animals the blood reaction becomes 
weaker so that they become suspicious and later even negative 
to the test, notwithstanding that they are still infected. 
Unfortunately, some infected animals give a positive reaction 
for only a short period (weeks or months) after they contract 
the disease. 
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(2) The animal that gives a suspicious reaction may be either— 

(a) An infected animal whose blood reaction is on the 
increase from negative toward positive as a result of 
recent infection (a few weeks later such an animal would 
be positive); or 

(b) An infected animal whose blood reaction is on the way 
down from positive toward negative; or 

(c) An animal which is not in any way infected with 
brucellosis. 

(3) Therefore, a negative reaction in an animal in an infected 

herd is not definite evidence of freedom from brucellosis, 

because— 

(а) The animal may have been only recently infected so that 
its blood had not had time to develop a positive 
reaction; or 

(б) The animal may have previously been positive and then 
come back to negative although still infected. 

On these facts are based certain guiding principles for using the 
agglutination test in the c'ontrol of swine brucellosis. To establish 
whether a herd is infected, all the breeding pigs should be tested. 



Plate 32. 

Collecting a Blood Sample prom the Tail. 
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When a whole herd is negative to the test, the breeding history is 
normal and there have been no recent introductions, then the herd can 
be regarded as clean. Eepeat tests at prescribed intervals would, of 
course, be necessary for (iertification as a brucellosis-free herd. In a 
herd with a norma] breeding record and no recent introductions and no 
positive reactors, the |)re.sence of a few suspicious reactors is not regarded 
as evidence of brucellosis. 

Tn an infected herd a negative reaction in individual pigs does not 
indicate freedom from infection. In mi}} herd a positive reaction is 
definite evidence of infection. 




Plato 33. 

An Iowa IIoci-noLOi-R Madf from 5/«imi’ii Strul Pipe 24 Incheb Long and a 

3/16-inch Wire Cable. 


Collecting* Blood Samples for the Agglutination Test. 

Blood samples for the aj?Hlutiimti(>n lest luay be taken from tJie 
veins of tlie ear or the tail or from the frreat vein‘(anterior vena eava) 
at the base of the neck. 

To collect sam])les Irorn the ear vein the pig must be restrained in 
a race or small pen and then secured by means of a noose over the upper 
jaw tied to a iio.st. The edge of the ear is cleaned with methylated 
si)irils and then dried. A large vein near the edge of the ear is then 
cut across with a sharp knife. The blood which flows slowly from the 
cut vessel is then eolleeted in a 1-oz. bottle as it <iroi)s from the outer 
margin of the ear. 



Plate 34. 

CoLLKCTiNo A Blood Sample prom the Anteeioe Vena Cava. 
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The technique for collecting blood from the tail is shown in Plate 32 
A knife with a rather sharp point is used to make a stab about |-inch 
deep exactly in the rmd-line on the under surface of the tail about 1 inch 
from its root. For this operation the pig may be held in a crate or 
race, or he may be caught and held in a small pen by means of an '‘Iowa 
hog holder^* (Plate 33) over the upper jaw. Another method which is 
quite useful when other means of rostra nil are not available is to 
withhold the morning feed and then offcT a small feed at the desired 
time so that the tail can be cut and tlie blood collected while the ])jg 
feeds greedily at a trough. 



Plate 35. 

Left.—!^lood sample before dotting (Vntre—P>lood sample \Mth clear serum 
separated from clot; Right—Serum sample. 


The technique oi collecting blood lioiu the anterior vena cava by 
means of a syringe, shown in Plate 34, is now widely used by veteri¬ 
narians in U.S.A. The pigs are plaeed in a small >ard and then caught 
and held with an Iowa hog holder Small pigs are easier to bleed if 
they are held by hand on their backs in a V-shaped trough This 
technique requires more piactice than ear or tail bleeding, but once 
the technique is learned it is the quickest and best method and it has 
the great advantage that it yields better and cleaner samples for testing. 
It is, however, essential to use the proper syringe needle according to 
the size of the pig for this technique. 

Whatever method is used, about |-oz blood is collected in an 
absolutely clean, dry bottle. After the samples have clotted (about 
30 minutes) they are taken to an office or other suitable place to allow 
them to stand undisturbed for several hours. At this stage clear serum 
should have separated from the blood clot (Plate 35) and the serum (*an 
be poured or pipetted into another clean, dry bottle. The serum must 
be poured carefully to avoid including the red colouring matter from 
the blood. For best results the work should be arranged so that the 
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pigs are bled in the morning and the serum poured off late on the same 
afternoon. The serum samples are then sent with all haste to the 
Animal Health Station at Yeerongpilly or at Oonoonba. If the samples 
can reach the laboratory on the same day that they are collected, then 
the whole blood sample may be submitted instead of the serum only. 
However, if whole blood samples are delayed reaching the laboratory 
these are very likely to be unfit for testing. 

It is, of course, necessary to label every sample carefully so that 
it is accurately identified with the pig from which it was taken. 

The Control of Brucellosis. 

No effective treatment for brucellosis is known nor has any effective 
method of vaccinating swine to immunise them against the disease yet 
been discovered. 

Ten years ago it was often said that brucellosis among swine was 
a self-limiting disease and, therefore, no action to control it was neces- 
sar}'. It is true that some sows (but very few^ boars) tend to throw off 
the infection, so that in a small herd with a ra])id replacement of the 
breeders and a high standard of ‘sanitation the disease might die out. 
Experience has shown, however, that it is unwise and unsafe to rely 
on nature to deal with the disease in this way. 

When non-purebred herds are found infected the best plan is 
probably to fatten and sell the whole herd for slaughter and then 
replace with new, young stock from a certified brucellosis-free herd. 
The premises should bo cleaned and disinfected and the pastures and 
yards should be spelled to allow infection to die out before restocking. 

The procedure recommended for eradi('ating brucellosis from 
infected purebred herds is a combination of quarantine, sanitation, and 
blood testing. The steps in this procedure are outlined as follows:— 

(1) All breeding sows and boars are tested. 

(2) Weaners are selected from negative sows with a normal 
breeding record and isolated at eight weeks of age on clean 
ground. Thereafter, these young stock are kept in strict 
isoliition. They are tested immediately before weaning, then 
several times up to breeding age, and particularly immedi¬ 
ately before mating and during ])regnancy. Any animals 
found positive are immediately culled from the isolated clean 
unit. By this procedure it is possible to replace an infected 
herd by a brucellosis-free herd in a year or so. 

(3) The whole of the old herd of breeders (negatives as well as 
positives) is sold for slaughter as soon as they are marketable, 
because there is always a risk that infection may be carried 
from them back to young stock being reared in isolation as 
disease-free replacements. 

(4) If it is particularly desired to conserve the progeny of a 
positive sow, then her litter may be weaned at eight weeks 
and isolated and tested as already described. However, there 
is some risk in doing this because a small percentage (roughly 
10 per cent.) of animals infected as suckers remain infected 
up to their first farrowing and, in the case of boars, sometimes 
throughout their lives. 
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Disinfection. 

The selection of premises for reariii(> the clean replacement herd 
requires careful consideration. Clean pasture away from and receiving 
no drainage from infected premises is the ideal. If pens or houses 
previously occupied by infected stock are used they must be thoroughly 
cleaned and exposed to sunlight, and left vacant for two months. 
Chemical disinfectants (for example, 5 per cent, lysol) may be used 
where they are applicable, as in concrete pens. 

€aj:e of Clean Replacement Herd. 

Certain precautions are necessary to prevent infection being intro¬ 
duced into the clean r(*j)la(*ement herd of young slock. It is desirable 
that they should be cai*ed for by separate persons, but if tliis is not 
practicable, then they should be attended first before the remainder 
of the lierd. Rubber boots should be worn and disinfected to avoid 
sj)r(‘ading infection 

The <d(*an replaccmient unit should be provided with new troughs 
and e(juipnient; or, if [)reviously used materials are used, they must 
be thoroughly (‘leaned and disinfected beforehand. 

Protecting Brucellosis-free Herds. 

To ])revent inf(*ction lading introduced into a clean herd, or when 
assembling a new’ herd, eertain important points should be noted. Pigs 
should be bought, if at all possible, from certified brueellosis-free herds 
only. Animals from infecPal herds or herds of iinknowui status are 
alw^ays a danger even if they are negative to the agglutination test. 
If it is particularly desired to purchase pigs from herds which are 
not certified, then they should be held in isolation and tested several 
times at monthly intervals before being allowxHi to mingle with the 
herd, although even tliis procedure is not certain to prevent 
introduction of a diseased animal. Pigs exhibited at shows may also 
introduce infection unless proj)er prevantions are taken. 

The practice of lending hoars or accepting sow’s for service is also 
dangerous. 

Pare should be taken against introducing infection through either 
equipment or boots or clothing which has had contact with an infected 
herd. 

Summary. 

(1) Brucellosis is a serious infectious disease of swhne because of 
its effects on the fertility of both boars and sows. 

(2) Infected pigs may transmit the disease to human beings having 
contact wdth them, causing human brucellosis (undulant fever). 

(3) The symptoms and post-mortem findings are not characteristic, 
so that laboratory tests are necessary for an exact diagnosis. 

(4) The only practicable test available for use on large numbers 
of animals is the agglutination test, which is done at the Animal Health 
Stations on samples of blood serum. 

(5) The agglutination test for swine brucellosis is not highly 
efficient for diagnosis but its shortcomings, are now much better under¬ 
stood as a result of extensive studies completed in only the last few 
years. 
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(6) Notwithstanding its deficiencies, the agglutination test has 
proved effective in eradicating the disease from many herds in this 
State and in other parts of the world. 

(7) To eradicate hi^cellosis from an infected herd, attention 
should be concfmtrated upon replacing all the older breeding stock 
with young stock which have been weaned at eight weeks of age from 
sows negative to the agglutination test. The young replacement herd 
should be I’c'ared in strict isolation and tested several times so that any 
infection among them may be promptly detected. 

(8) The purebred herds of Queensland are at present not heavily 
infected. It is therefore considered that because of the effect of 
brucellosis on the efficiency of production, and because of its public 
health importance, eradication by blood testing and segregation should 
be pursued (in spite of possible difficulties), otherwise the disease may 
get out of hand, as it has done in some parts of the world. 


Vibrionic Abortion in Cattle. 

G. C. SIMMONS, Assistant Bacteriologist, Animal Health Station, yecrongpilly. 

Introduction. 

A NUMBER of species of raicroorKanistris lias been incriminated as 
the cause of infectious abortion in cattle, the most important being 
Brucell-a ahortus, which cau.scs brucellosis. However, two other 
organisms —Trichomonas foetus and Vibrio fetus —can cause considerable 
economic loss by causing abortion and sterility in infected animals. 

Recently, abortion due to V. fetus infection was diagnosed in three 
herds in Queensland, two in the Brisbane division and one on the 
Darling Downs. These cases were brought to the notice of Depart¬ 
mental officers by farmers who had abortions occurring in cattle which 
had been vaccinated with Br. abortus Strain 19 vaccine. Inoculation 
of calves with this vaccine has proved very successful in increasing the 
animals’ resistance to brucellosis and greatly reducing losses from 
abortion and sterility. It is known, however, that vaccinated cattle may 
succumb' to brucellosis by exposure to large doses of virulent strains of 
Br. abortus. On the other hand, when vaccinated animals abort it 
should be remembered that microorganisms other than Brucella may be 
responsible. 

Economic Importance. 

Vibrionic abortion has been diagnosed in most parts of the world 
in both sheep and cattle. As a cause of abortion and sterility in cattle, 
vibrionic infection is less important than brucellosis or trichomoniasis. 
Usually only single sporadic cases occur. However, in infected herds 
studied in America, up to 20 per cent, of cows mated have aborted 
because of this disease. 


It has also been suggested that udder 
•ows which abort. 


Cause. 


development is retarded in 


Vibrionic abortion is caused by infection with a bacterium named 
Vibrio fetus. The organism is not very resistant and rapidly dies 
outside of the animal body. 
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Mode of Infection. 

Cows are probably infected by coming into contact with the ‘ ‘ slink 
(aborted calf) or the fluids and membranes expelled by infected cows. 
They may also be infected by service from an infected bull. 

S 3 rmptoms. 

The most obvious sign of this disease is the failure of cows to carry 
the calf to full term, the calf being aborted at any time 2-8 months 
after mating. If the abortion occurs early in the gestation it may not 
be noticed and the cow will return to the bull again. 

In many cases the after-birth is retained and a discharge may occur 
from the womb. 

In both cows and bulls no obvious sign of ill-health is produced. 

Diagnosis. 

This disease can be diagnosed with certainty only by bacteriological 
examination of the foetus. It is therefore advisable for farmers to 
contact oflicers of the Department of Agriculture and Stock or a practis¬ 
ing veterinary surgeon if abortions are occurring, so that suitable 
arrangements can be made to forward a freshly aborted foetus, or 
specimens from one, to the laboratory for examination. 

Treatment and Control. 

No treatment is available for this disease. 

The disease in many herds tends to be self-limiting—that is, after 
causing a number of abortions, which may be few, or as high 20 
per cent., the disease of its own accord dies out. 

Control steps, applicable not only to vibrionie abortion but to any 
other type of infectious abortion, are— 

(1.) A Departmental offi(‘er or a practising veterinary surgeon 
should be consulted so that the type of abortion can be determined. 

(2.) If abortions are occurring, the cows should be watched closely 
so that those showing signs of impending abortion may be promptly 
isolated. 

(3) The aborted calf and the membranes should be located as soon 
as possible so that they may be promptly burned or buried deeply 
under lime to prevent spread of infection, 

(4.) The cow should be held in isolation and not bred until all 
discharge from the womb has ceased 


TUBERCULOSIS-FREE CATTLE HERDS 


(AS AT 1st DECEMBER, 1949). 

Breed. 

Owner Name and Address of Stud. 

Aberdeen Angus 

The Scottish Australian Company Ltd., Texas Station, Texaa. 
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The Young Farmer. 

MONTO FIELD DAY. 

T he Monto Q.D.O. and Junior Farmers’ Club members sta^^ed a most 
successful field day on the Monto Showgrounds on Thursday, 
1st December, when officers of the Department of Agriculture and Stock 
carried out a number of demonstrations and addressed those present on 
various aspects of farm and dairy work. The attendance numbered 
nearly 50 persons. 

Mr. B. Ostwald, President of the Q.D.O. Branch, presided and 
welcomed the visitors and local residents. He stressed the importance 
of su(di days and the value to young and old of the demonstrations and 
lectures which had been arranged for their benefit. 

Visitors included Mr. T. L. Williams (State Director, Junior 
Farmers’ Organisation), Mr. M. L. Cameron (General Manager of the 
Agricultural Bank), and Mr. C. Sewell (Local Inspector of the Bank). 

Lunch and afternoon tea were provided by a band of wdlling 
workers headed by Mrs. Bartlam, wife of the district Dairy Adviser, 
Mr. II. H. Bartlam, who with other local officers of the Department of 
Agriculture and Stock was responsible for the arrangements. 

New Clubs. 

Three new Junior Farmers’ Clubs—Chinchilla, Warra, and 
Brigalow—were formed early in December after meetings of local 
farmers and their sons and daughters had been addressed by the State 
Director of the organisettion. 

Officials elected for the respective (dubs were as f()lU)ws:- - 

Chinchilla—Club leader, George Powell; deputy-h'adm*, Albi^rt 
Vallcr; se('r(‘tary-treasurer, W. Maun; advisory committee, 
Messrs. Roy Evans, J. Gormh'v, T. W. Orawley, and J. Hinds 
(Dairy Adviser, Chimdiilla). 

Warra—Club leader, P. Wright; deijuty-leader, Neville Taylor; 
secuTtary, Brian Moore; treasurer, Cliff Parsons. * An 
advisory committee to assist the elub in its various activities 
is to be el(M*ted during the club’s first, meeting in January. 

Brigalow—Club leader, Harh\v Fisher; deputy-leader, Norman 
Stewart; secretary-treasurer, John Beutel; advisory 
committee, Messrs. W. Beutel, T. T. Schloss, W. Woolley, 
and J. Hinds. 

Appointment of Assistant Organiser. 

Owing to the growth of the Junior Farmers’ Organisation in 
Queensland, the State Government recently approved of the appoint¬ 
ment of an Assistant State Organiser to assist Mr. Williams in his work. 
Mr. C. V. Lilley, Stock Inspector in the Department of Agriculture and 
Stock, has been selected for the position and will commence duties in 
February. 
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Problem Children. 

OAYE you a so-called problem child in the family? One who worries 
you to distraction because he won’t eat, won’t sleep, w'on’t move 
his bowels at the ap])ropriate time, or is subject to temper tantrums, 
and other btdiaviour j)roblems? In fact, a child who has an uncon¬ 
trollable tendency to do what he ought not to do and to leave undone 
what he ought to do, with the result that there is no health left in him? 
This attitude of mind is described in scientific (dreles as “negativism” 
but to the ordinary parent it is probably better known as “cussedness” 
or “contrariness.” 

Now, before losing i)atienee with the child or arriving at the brink 
of a nervous breakdown, it is wise to review the situation placidly and 
(‘alndy and above all with a broad and enlightened mind. For, more 
often than not, the fault does not lie with the child but with its 
parents and guardians. Ilut, having lavished all the care and attention 
at your disj)()sal upon your |>artieular problem child, you may deny 
this with some feeling. However, if you still remain calm and unbiassed 
you may have diagnosed the flaw in your i)arentcraft, for too much 
care and attention may do as much harm as too little. 

The Only Child. 

The majority of these children are either “solitpy children” or 
children who come from broken homes and are deprived of a normal 
happy family life. 

It is with the solitary problem child that this article is mainly 
concerned. 

The solitary child is not necessarily an only child, although his 
troubles are so characteristic as to lead to the stock label of “only- 
childism. ” Any child who is brought up alone amongst grown up 
people may suffer from it. Others of course are so happily constituted 
by nature, or are so fortunate in the character of their parents, that 
they escape the disorder altogether. 

Let us consider for a moment the peculiarities of the environment 
of the solitary child. A child so situated is constantly associating with 
grown up people and so fails to learn the salutary lessons of give and 
take or social adaptation imposed upon more fortunate children by 



58 QUEENSLAND AGKIOULTUBAL JOURNAL. [1 JaN., 1950. 

their brothers and sisters or playmates. It becom^ a misfit in an 
essentially adult society, which leads, on the mental side, to the develop¬ 
ment of precocity and what is termed “old fashionedness” and on the 
physical side to nervous strain with all its concomitants. The^ value 
of Kindergartens in such situations should be obvious. Almost inevi1> 
ably, too, the solitary child has too much attention paid to it. It is 
apt to get to feel that it is the most important person in the house, and 
the pivot around which the whole domestic world revolves. It thus 
acquires a liking for being in the limelight and the centre of the stage, 
and will resort to any devices, some quite abnormal, rather than allow 
itself to be thrown even for a moment into the shade. 

Further, as the parents or guardians of the solitary child have all 
their eggs in one basket, they naturally enough tend to fuss over the 
basket to an undue degree. There results from this an extreme anxiety 
about the child's health. Every little ailment is magnified, and the 
resulting atmosphere of apprehension is communicated to the child 
itself. Matters are made worse by the habit, so frequent with such 
])arents, of discussing the child's health in his presence, with the result 
that he becomes in time, a veritable little hypochondriac. 

All this however does not necessarily imply that the “only" child 
is at the same time a “spoilt" child. The mother will often, and 
rightly, repudiate with indignation that her child is spoilt. But if 
tlie cliild is not over-indulged he is at least over-studied and pampered. 
As a imitter of fact, the mother of the only child is often over- 
conscientious in the discharge of her maternal duties but la(‘hs a sense 
of humour and proportion. As well as i:)amj>ering the child physicall}", 
mentally and emotionally, she also makes her child's “moral being" 
her main care, and is for ever correcting, exliorting and forbidding. 
Tlie result is that she induces in the child what plain people term 
“cussedness" but what it is now the fashion to speak of as “nega¬ 
tivism." It is tliis mental condition which is the explanation of the 
refusnl to eat, the refusal to slee|), and all the other “refusals" which 
are characteristic of the solitary child. 

You will see, then, that only-childisui is a complex condition, made 
up of physical, mental and moral ingredients. Physically, the child 
who suffers from it is thin, restless and nervous. He eats, digests, and 
sleeps badly and tires easily. Mentally he is excitable, emotional, 
preeoeious, introspective and hypochondriacal. Morally he is disobedi¬ 
ent, troublesome and often ill-tempered and “impossible." 

If after calm consideration you cannot find any flaws in your 
pareiiteraft, it would be wise to take your problem child to a doctor 
and enlist his help in getting to the root of the trouble. 


Is Your Child Ill? 

A child who is naughty may merely be suffering from lack of 
sufficient sleep, from malnutrition (which means improper feeding as 
well as underfeeding), from teething or ear troubles, or from some 
more serious illness. If you are worried on this score, call in your 
doctor and he wiU resolve your problem for you. If no doctor is 
available, endeavour to obtain advice from your nearest Clinic or some 
qualified person. Do not listen to alarmist advice given gratuitously 
by neighbours, relatives, or in-laws. 
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Is the Child Worrying? 

If the child is obviously not ill, has he got some hidden problem 
or anxiety of his own? Is he worrying over the loss or illness of a 
beloved relative, friend or toy, or some other matter? If he is, reassure 
him and comfort him. 

Is he suffering from a sense of insecurity or unwantedness brought 
about by family disharmony or a broken home? Parents forget how 
impressionable children are and what a devastating effect family 
quarrels, or any situation where the normal father-motber-and-children 
sort of relationship is missing, may have on a sensitive child. It is no 
coincidence that such a high proportion of delinquent and neurotic 
children come from such unsatisfactory homes as these. 

Maybe he is merely jealous of a new addition to the family. He 
may not show it openly—in fact he may be most loving and atfectionate— 
but sul)consciously he may strongly resent tlie usurption of his usual 
place in th(‘ family by the new arrival. He may compete with the baby 
in every way, ev(;n to the extent of reverting to infantile habits and 
becoming wet and dirty again and refusing to take his milk except 
from a bottle, &c. It is now generally recognized that this emotional 
upset can become the cause of various disturbances, such as difficulties 
of sleeping and feeding, bed wetting, temper tantrums, and other 
behaviour [)roblems. But these troubles will pass if lie is treated wdsely 
and justly. He should not be alhnved to feel out in the cold—he should 
be taken into your eontidcvuce beforehand and told that you are going 
to present him with a new brother or sister, and when it arrives you 
should endeavour to give the older child tlie .^rne amount of affection 
and attention as he has been used to before. 


Is the Parental Attitude Right? 

Having cleared up tlu'se points, it is now time to ask whether your 
attitude towards and general management of tlie (hiild is correct or not. 
It must l)e remembered, of course, that every (diild is an individualist 
and requires to be respected as such. Howevau, for the generality of 
children some general principles may be stated. 

A child’s education in the home consists i)rimarily not of w^hat is 
said to liim, hut in certain fundamental experiences. 

The first essential condition to normal, liealthy development wdthin 
the home is Affection and SecurUy and this can only come from parents 
who are in harmony wdth one another as w^ell as with their offspring. 

If a child receives normal affection from his parents he has a good 
start. He takes it for granted that he will receive affection in the world 
and is ready to respond with good feelings. 

On the other hand, over-possessive, suffocating love can do con¬ 
siderable harm. The child’s personality is choked by it and lacks 
freedom to grow. If the atmosphere surrounding him is too tense and 
emotional he is likely to prove a hothouse plant wdio cannot st^ind up 
to the storms of everyday life. “Love them and leave them alone'’ is 
a good maxim. 

Secondly, it is in the home that the experience of Law aWei Order 
must begin; where the clamorous claims of small individualists must 
first be brought into proper adjustment to the needs of other members* 
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It is absolutely impossible to get along in this world without some 
rules and regulations, and children will for the most part obey reason¬ 
able rules in a reasonable manner. But complete laxity, harsh dis¬ 
cipline or injustice may eaiise havoc to the developing mind of a child. 
"What is essential is that the measures taken should be consistent, reason¬ 
able, and administered calmly and unemotionally on the part of the 
parents. There is no doubt that reasonable punishment has its uses, 
especially for minor faults, but for major faults what the child more 
often wmits is help over some dihiculty in life. 

A correct balance must be struck between scope for self expression 
and necessary limits to freedom. 

Foolish threats which frighten the child or too many '‘Donats’’ are 
most unwise and should never be resorted to; and, remember, never 
lose your temper when dealing with a child, for example is always 
better than precept. 

Thirdly, the young child needs Outlets for his emotional, social 
and intellectual development. He should be given opportunities to 
create and construct, to experiment and to explore, to learn about things 
and people in his own way and in his own time. This is best accom¬ 
plished by pla3^ Ideally, children need some space that they can call 
their very own, where they can be about their own ploys, use messy 
materials such as sand, water and plasti(dne, and indulge their fertile 
imaginations in play-acting and such like activities. 

As the (diild grows up, his measure of self relianc'e in facing the 
difficulties of life, and in attending to his own desires, should steadily 
increase. You must let him struggle with some (lifficidties, make some 
painful mistakes, destroy by foolishness some useful or valued article, 
for it is by such experience that mental growth is secured. 

Furthermore, during these tender years a child should never be 
unnecessarily ex|)osed to disparagement or to depreciation of his efforts 
or capabilities. So far as possible, failuj’es and errors should be 
ignored. When the child is doing something he should be left to his 
own devices until he asks for help or oi)vioTisly needs it; the child learns 
most eff'eetively by bis own struggles and errors, and from his own 
successes he gains confidence. While the failures should be ignored, the 
.achievements should be x)raised and admired; encouragement here 
builds up the self-reliant and creative character. 

Any further information on this and other matters connected 
with children may be obtained by communicating personally with the 
Maternal and Child Welfare Information Bureau, 184 St. Paul’s 
Terrace, Brisbane, or by addressing letters “Baby Clinic, Brisbane.” 
These letttTs need not be stamped. 


RENEW YOUR JOURNAL SUBSCRIPTION EARLY. 

Journal subscribers are requested to renew their Journal subscriptions 
well in advance of the month of expiry, as it Is often difficult to provide 
missing numbers. 


RfiiiiiiiiuiiiimiMitiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiitiiHiiiiiiimmimitiHKiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiHuiiiiittiiiiii 
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ASTRONOMICAL DATA FOR QUEENSLAND. 

FEBRUARY. 

Supplied by W. J. Newbli*, Hon. Secretary of the Astronomical Society of Queensland. 
TIMES OF SUNRISE AND SUNSET. 



At Brisbane. 

MINUTES later THAN BRISBANE AT OTHER PLACES. 

Date. 

BIm. I 

Set. 

Place. 

Rise. 

Set. 

Place. 

Rise. 

Set. 


a.m. 

p.m. 









1 

6.21 

6.42 

Calms 


41 

17 

Longreach 


40 

30 

6 

6.24 

6.40 

CharleviUe .. 


29 

2.5 

Qullpie 


34 

36 

11 

6.28 

6.36 

Cion curry .. 


57 

42 

Rockhampton 


15 

5 

16 

5.32 

6.32 

Cunnamulla 


28 

30 

Roma 


18 

16 

21 

6.36 

6.28 

Dirranbandi 


18 

20 i 

Townsville 


34 

16 

! 

6.38 

6.23 

Emf5rald .. 


24 

14 

Win t on 


46 

34 

28 : 

6.40 ) 

6.21 

Hugheuden 


42 

27 

Warwick .. 


3 

5 


TIM ES OF MOONRISE ANT) MOONSET. 


Date. 


I 

3 

4 

5 

(] 

7 

8 
U 

10 

n 

12 

13 

14 
If) 
10 

17 

18 
10 
20 

“ ) 

23 

24 

25 
20 


28 


At Brtsbaiie. |j MINUTES LATER THAN BRISBANE (SOUTHERN DISTRICTS). 


..if CharleviUe 27: Cuimamulla 20; Dirranbaudi 19; 

i ll Qullpie 35; Ronia 17; Warwick 4; 

Rj 8(\ I Set. ;; 

--,-ij minutes later than BRISBANE (CENTRAL DISTRICTS). 


a.m. 

j am. 

5.43 

1 3.04 

6.2l> 

7 11 

1 4.07 

1 < . 1 1 

1 7.48 

! «■*« 1 M 

' 0.18 

i 8.2:1 

i 7.22 

1 8.56 

! 8.26 

1 9.29 

! 9.:io 

' 10.04 

! 10..S4 

i 10.44 

1 11.40 


p.m. 

1 11.28 

i 12.47 

j 

! 1.55 

a.m. 


! 12.19 

I 3.00 

i 1.16) 

1 4.01 

2.18 

i 4.54 

' 3.22 

5.40 

4.25 

i 6.19 

: 5.26 

' li) 1 

, (K52 

= 7.19 

! 

i 8-12 

8 18 

9.04 

j 8.45 

1 9.58 

I 9.15 

; 10.52 

9.47 

1 11.47 

; 1(1.23 

p.m. 


' J2.44 

, 11.05 

1.41 

I 11.53 

j 2.37 

am. 

1 3.:i() 

1 12.47 


Date. 

i Emerald. i 

L ... ' 

Longreach. 

Rockhampton. 

Wiiiton. 


Rise, ! 

Set. i 

Rise, 1 

Set. 

! Rise. 

j Set. j 

Rise. 

Set. 

1 

9 i 

30 ; 

25 i 

45 1 

i 0 

i 21 

! 26 

64 

6 

19 ; 

20 1 

35 i 

36 


! 11 

‘ 41 

42 

1 1 

29 I 

10 1 

44 ! 

24 i 

1 19 

’ 0 ! 

52 

27 

16 

27 

13 

43 ; 

28 1 

18 

i 2 i 

51 

31 

21 

To ; 

23 ; 

32 ■ 

39 ; 

8 

' 14 ! 

36 

45 

26 

9 

30 1 

25 ; 

45 1 

0 


26 

54 

28 

9 ! 

30 : 

25 , 

45 

0 

! 21 i 

26 

54 


MINUTES LATER THAN BRISBANE (NOETHERN DISTRICTS). 


ate. 

Cairns. 

(JJonc 

urry. 

Hughenden. 

Townsville. 


Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

1 

3 

56 

;i4 

67 

.18 

53 


46 

3 

12 

48 

38 

62 

23 

48 

11 

41) 


24 

38 

46 

56 

31 

41 

21 

3.3 

7 

.36 

or, 

;»9 

47 

40 

32 

30 

22 

9 

47 

12 

63 

38 

47 

24 

39 

12 

n 

52 

4 

06 

33 

50 

19 

43 

o 

13 

57 

2_ 

69 i 

32 

5:i 

17 

47 


1 5 

53 

7 

()7 1 

35 ! 

50 

21 

44 

8 

17 : 

43 

IT 

60 i 

42 i 

45 

27 

36 

16 

39 

34 

28 

53 1 

49 ; 

:i8 

34 i 

28 

24 

21 1 

I *^3 

38 i 

1 46 j 

i 56 ' 

30 

41 j 

20 

33 

39 

23 

i I'l i 

47 i 

39 1 

[ 62 

24 

47 

I 12 

25 

! 5 ! 

55 j 

35 ’ 

! 67 

19 

52 ! 

5 

45 

'^7 

i 1 

56 

32 i 

i 67 

16 

53 ; 

1 2 

46 

28 

! 2 

55 

33 i 

1 67 

17 

52 


45 


Phases of the Moon .—Full Moon, 3rd February. 8.10 a.iii. ; Last Quarter. lOtb February, 
4.32 a.in. ; New Moon, ITtli February, 8.53 a.ni.; First Quarter, 2r>tb February, 11.a.ui. 

On 15th February the Sun will rise and set 15 degrees south of true east and true 
we.st respectively, and on tho 0th and 19th tlie Moon will rise and set at true east and 
true west respectively. 

Mercury .—At the beginning of the month, in tho constellation of Sagittarius, will 
rise IJ hours before the Sun, and on the 10th, In the constellation of OaprlcornuB, will 
reach its greatest angle west of the Sun, when it will rise 2 hours before sunrise. At the 
end of tho month, still in the constellation of CaprJeornus, will rise hours before the Sun. 

Venus .—Too close In line with the Sun for observation at the beginning of the month, 
but by tho end of th© month will rise hours before tho Sun and will be conspicuous 
in the morning sky in the constellation of Capricornus. About the middle of the month 
Mercury will pass close to Venus. 

Now well placed for observation in the early part of tho night, rising between 
9.45 p.m. and 11 p.m. at th© beginning of the mouth and between 7.45 p.m. and 10 p.m. 
at the end of the month. 

Jupiter .—Not favourably placed for observation, this month being in conjunction with 
the Sun on the Srd. 

Saturn .—In the constellation of Leo^ will rise between 8.30 p.m. and 9.46 p.m. at the 
beginning of February and between 6,46 p.m. and 8 p.m. at the end of the month. 
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Soil Conservation in Queensland. 

J. E. LAI>I^]W1(t, Senior Soil nn<l A. F. SKINXEK, 

Soil Eon 8<-* r V ati u! I ist. 

{Con t in lied f rom p(i(je 25 of January is.snc, ) 

2. Soil Conservation. 

Soil coiiservatioii simply means Hit' eorreet use of land so that 
maximum permanent production is assured; all jiracdices that assist 
in achieving this are soil eonservalion m(‘asures, but the jirimary object 
is the rirevention and (control of erosion. 

The soil is commoidy rega,rded as something |)ermanent. to be 
treated in an\' manner wliich will suffi(*e to produ(*e a return b.y the 
most convenient and economical methods. Such a (‘.onception is 
•erroneous and dangerous, because tin* soil, unless carefully managed, is 
no more permanent tlian buildings or machinery, which are obviously 
deprei'iating assets for whitdi financial provision for both depreciation 
and rejiairs must be made. Soils cannot be expect ed to { )rod nee 
indefinitely under conditions which do not pi-ovide for the maintenance 
of their original structure and fertility. If even 1 per cent. })ei* annum 
of the value of the land were si)ent on measures designed to redain the 
soil in its original condition, there would be only a minor erosion 
problem to-day. This same amount or more is expended on maintenance 
of machinery and is considered a legitimate charge. When the 
machinery becomes obsolete it can be replaced, but when soils have been 
exploited to the point of unproductivity, replacement is impossible. 
Unfortunately, exploitation is generally an extremely profitable business 
while the soil lasts, and until the individual farmer has sutl'ered from 
soil exploitation he is usually unable to afiprecdate the benefits conferred 
by conservation farming. 

Soil conservation, then, means much more 1han a series of contour 
banks across the land or })loughing on the contour. It includes all 
farming techniques the aim of which is the maintenance of fertility, 
physical structure, and the ability of the soil to absorb and retain 
rainfall; consequently, it embra.ces many of the scientific, economic, 
and social aspects of farming. 
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A conservation programme in severely eroded areas requires major 
capital expenditure for reclamation and for the construction of necessary 
protective eartliworlvs, but a sound conservation plan, in which pro- 
tecitive worics and land use procedures are correctly integrated, will not 
only pay od' the capital ex|)enditure over a period of years, but will 
shoAv a handsome profit on the investment and—^^most important—the 
productive value of the laud will bt‘ j)reserved for future generations. 

Where erosion damage is extensive, the cost of reclamation is- 
usually high, but if (*ontrol measures are adopted in the early stages of 
erosion (or better still before it comimmces), the cost is comparatively 
low, and most of the topsoil can still be retained in its productive state. 

Ill the United States of America, where conservation progranimes 
have been implcMHUited on approximately 100 million acres of farm 
lands over a pejaod of about 15 yicirs, authoritative* (igures are cpioted, 
following a survey in li)46. This survey embraced 10,000 farms in 



Plate .36. 

Bowk Pastures at East Punnem. Cbeek. —Rhodes ^^riiss ou the Hat 
and common lUuinea grass on the liill. 

all parts of the United States—farms on which comprehensive pro¬ 
grammes of soil, crop, and water management had been adopted ; these 
farms showed a per acre increase in the yield of major crojis amonnting 
to 36 per cent, over the average yields obtained before the programmes 
were undertaken. Individual cases are (juoted. In one instance a 
farmer invested the equivalent of £12 per acre for the conversion of hia 
farm to a balanced land use programme over a period of 10 years. Over 
this period, the additional return from the investment wns equivalent 
to £18 per acre. This was enoiigli to liquidate the full eost of the 
programme and leave the farmer an additional 50 per cent, for his 
efforts; the major portion of the original investment will remain on the 
land as a iiermanent improvement. 

Numerous other cases can be quoted from overseas, and similar 
trends are observed in Australia, but the time period of application of 
soil conservation measures here is still too short to quote authoritative 
figures. 
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Conservation farming will prevent (leterioration of the farming 
lands, and it will pay a (*ash dividend in Uie proeess. Even at a stage 
of serious soil depletion the total expenditure re<inir‘ed to adopt complete 
soil conservation procedures will, in. most ('ases, rei)resent only a small 
repair charge (1 per cent.) against the land for the ])eriod of its 
productivity in the past. 

CONSERVATION FARMING. 

Conservation farming is, as a rule, only a little more difficult thaii 
current agricultural i)ractiec, and, as has been shown, if carried out 
continuously gives better yields than tlie older and more wasteful 
methods. 

The first approach to conservation farming, however, entails the 
etfieient use of every acre in accordance with its capabilities. To do 
this, the farmer needs not only an inventory of his land and its 
capability, but also the help of an exiierienced farm planning technician, 
who can furnisli suggestions and help in designing measures that will 
save and build up the soil. The entire farm must be (‘onsider(Ml and 
the various soil conservation practices planned to meet the needs of 
the particular farm; seldom will a singh^ practice do the wliole job, no 
matter how well it is carried out. 

Ml. 

Land Capability. 

Land capability is the suitability of land for a permanent specified 
use; for exam|)le, some land is suitable only for forestiy pui’poses, some 
only for jiasture, wliilst some may be utilised x>eimianently for cultiva¬ 
tion. To a certain extent in the past, land has been classified in terras of 
its ability to grow i)articular crops, but seldom in relation to its ability 
to produce tliem permanently. Most farmers, however, have failed to 
realize fully tluit sloping land cannot be pcrnianently and safely fanned' 
by leveldand methods. Straight fences w(‘re (‘rectf'd, straight furrows 
])loughed, and straight rows planted, and no attem])t mad(^ to fit 
farming methods to land conformation. 

Wise land use is inlluenced by the nature of the soil, the degree 
to which it has been atfected by erosion, the sloi)e and the climate, as 
well as the physic'al properties of the soil; of these, erodibility, considered 
in conjunction with degree and length of sl()t)e, is the de(uding factor 
in the determination of the suitability for cultivation. 

In the United States of America, eight land capability classes are 
recognized, varying from Class 1 land which is level and with a negligible 
erosion hazard to Class 8 land which is too stee}) or too wet for 
cultivation, pasture, or forestry xmrposes, but which may still have value 
for wild life i)reservation. For the present, this standard classification 
has been adopted for use in Queensland, but it is anticit)ated that, when 
further data are accumulated, modification may be necessary. 

The United States Soil Conservation Service classification is as 
follows:— 

Class 1: Land suitable for cultivation without special practices. 
It must be workable, level or nearly level, and not subject 
to more than slight erosion. It usually requires sound crop 
rotations and correct tillage practices to ensure maintenance 
of soil structure and fertility. 
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Plate 37 

Indicati\c L\^d Capability Cl\s&fs ioe 4 Typu \i Ql^ensland Farming Area, 
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Class 2: Land suitable for eiiltivatioii with simple special 
practices. The types of practices likely to be needed are 
for erosion control and moisture conservation; they include 
contour tillage, strip cropping, crop rotation, simple water 
diversion systems, rough tillage, stubble mulching and basin 
ploughing. These lands usually possess a fairly absorptive 
soil on moderate slopes. 

Class 8: Land suitable for permanent cultivation, but only by 
the appli(*ation of intensive einsion control or soil manage¬ 
ment pi’actices- These will iiK'lude those for Class 2, but 
with miK'h more comprehensive .systems of water diversion, 
in(‘ludiMg waterways, diversion liauks and contour banks. 
Most of Queensland’s eroded arable land falls within this 
class and re(iuires the appli(*ation of virtually all known 
soil conservation practices. 

(Hms 4; Ijand which is suitable for occasional or limited cultiva¬ 
tion only. It iiiay be steeper than Class 3 land, more severely 
eroded, more susceptible to erosion, less fertile, or otherwise 
less suitable for cultivation than (-lass 8 land. It is best 
suited for permanent pasture, but, if complete soil conserva¬ 
tion j)]’actices are applied, it may be cultivated intermittently. 

Class 5: Land which is not suitable for cultivation, because it is 
too stony or too wet, but may be used for grazing or forestry 
pnri)oses. It must be nearly level and not subject to wind 
or wnter erosion; no special soil conservation practi(*es are 
1 * 0(1 Hired. 

Class G: Ijand which is not suitable for cultivation but may be 
utilised for pasture or forestry purposes with moderate 
restrictions. It is usually moderately steep, and sn])ject to 
water or wind erosion. The r(*stri('tious recpiired imdude 
(nretul pasture management, reduced stocking, and avoid- 
an ('C of '' burn i ng-off ’ ’ [iractices. 

Class 7 : Land not suitable for cultivation, and reciuiring severe 
restrictions if it is to be used for ])astnre. Most of this land 
is steep, rough and eroded and requires very careful man¬ 
agement, iiKduding the provision of pasture furrows to 
r(‘du('C erosion risks. Sin^h land sliould in general be 
res(‘rved for for(»stry purposes. 

Class 8: Land not suitable for cultivation or for the production 
of usefid pei’manent vegetation that may be harvested under 
grazing or woodland use. It is chietly rough, extremely 
stony land, or swamjis that cannot be drained. 

Planning for Conservation. 

A farm conservation plan represents a physical inventory of the 
farm. First, it divides the farm into its land capability classes, and 
then sets out for each of these i)arcels of land the type of farming 
procedures ne(‘essary to enable permaTient production in aecordauce 
with the capability. The land capability classification, once made, is 
fairly i)ermauent; but changes, either in the land or in the methods 
which can he employed for using or protecting it, may make re-elassi- 
fi('ation necessary later. 

The points involved in the preparation of a conservation plan for 
a typical farm are illustrated in Plates 38-40. 

Plate 88 is an aerial photograph of a once highly productive 
Darling Downs farm. The evidence of the ravages of erosion, most of 
which has occurred in the past 20 years, is only too obvious. Crop yields 
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Plato 38 

An Afrial I’lTOiOGRAPH Showing Havagps of Erosion 
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laarkedly declined and the owner requested the advice of the Soil 
Conservation Service in an endeavour to solve his problem. Following 
detailed examination of the farm and after due consideration of slopes, 
soil type, &(*., the map illustrated in Plate 39 was prepared. 

It will be seen tliat there are only two land capability classes on this 
area but it is important to realize that each class demands its own 
specialised treatment. The Class b land, because of excessive slope, should 
be utilised permanently as grassland, and certain pasture improvement 
praetieos, such as topdressing and pasture fuiTOwing, must be adopted 
to ensure the maintenance of maximum i)roductivity. The Class 3 land 
may be permanently used for cultivation, but only by the adoption of 
very intensive soil conservation })ractices, which include ])eriods of 
retirement to pasture. In order to carry out contour cultivation methods 
efficiently, the rc-location of fences around the contours becomes a nei'cs- 
sary part of the farm plan. 

Following ])re})aration of the land capability plan for the farm, 
the conservation or agricultural technician discusses with the farmer 
the procedures to be adopted, which will be governed not only by 
technical considerations but also by the farmer resources, Ids type of 
farming, choice of (O’ops, and many economic and personal factors. 
The ov(u^-all land use plan is then prepared, and all substxpient effort 
aims at (completion of the work in accordance with the plan, whether 
it takes one year or 10 years to accomplish. 

The consummation of all these considerations is represented in 
Plate 40. It is more than a map of the farm; it is a plan for the futurt*, 
and incorporates rotational practices, soil conservation works, farm 
dams, and the nurmu'ous details so necessary to provide a bluei)rint for 
the i>ermanent economic usage of the property. 

SiiK'C all details of the plan are dis(*ussod with the farmer during 
its }>reparation, lie is (completely familiar with its objectives and can 
readily interpret it in liis daily farming operations. The soil (‘onser- 
vationist is able to integrate the farm drainage lines into the grouj) 
drainage^ ])lan for the area; each farm plan then forms jiart of a solid 
conservation mosaic for the whole catchment area, avoiding dissension 
between property owners regarding water disposal. 

Farm ]>!aiming is not always simple, but approa(*hed carefully and 
all aspects disi-ussed between the farmer and the farm planning tecih- 
nician, the difficulties can normally be overcome. 


EXPLANATION OF PLATE 40. 

Land Use Programme. 

Class 0 IjMiid. 

(1) Topdress with 1 cwt. superphosphate per acre. 

(2) Avoid pasture burning. 

(3) Practise conservative stocking. 

Class 3 Land. 

(1) Adopt a threc-eoiirse rotation including wheat, cowpeas, and pa.sture—land 
to be retired to pasture for throe years in ton. 

(2) All crop residues to be retained, preferably as a surface mulch. 

(3) Contour cultivation to be practised. 

(4) 1 cwt. of superphosphate per acre to be applied at time of wheat planting. 
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Plan tor Soil Conservation on Farm Shown in Plate 89 , 
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Objectives in Conservation. 

The thinr^s whieh must be done to reduce or control water erosion 
vd\l be more apparent if the objectives are set out. These include the 
following:— 

1. Ensuring tlie maximum penetration of rain through the soil 

siirfac'e, and holding the surface soil particles firm against 
movement by raihdroi)s. 

2. Maintaining such soil structure that rain, once through the 

surfa(‘e, is readily passed on to the lower layers. 

3. Making ])rovision for the tem])orary ponding of rain on the 

site where it falls, so that additional time is allowed for pene¬ 
tration. 

4. l^roviding for interceiition, at intervals down a slope, so that 

tile nin-olf water does not attain a scouring velocity. 

5. P?x)viding stable, well-grassed waterways from catchment to 

watercourse, so that rnn-off can be safely transported from 
the farms to the rivers. 

If these points are appreciated, then the approach to soil con¬ 
servation is simplified. It is (piite obvious that the successful control 
of erosion in any area is dependent on an enthusiastic af)proach to the 
problem by all landowners in that area. Eacli must endeavour to retain 
the maxinnrm amount of rain on his land, and must ensure that 
unavoidable run-off is transferred from his land in sucli a manner that 
a minimnm amount of soil is transported. Farm drainage lines must 
be capable of being incorporated to form part of a group drainage 
pattern. 

Conservation measures may be broadly divided into:— 

1. Those utilising vegetation or plant residues to ensure maximum 

protection of the soil and to maintain soil structure and 
fertility. 

2, Those utilising mechanical treatment of land to ensure maxi¬ 

mum pondage of surplus rainfall or to transport it safely 
from the land. 


[to re continued.] 


THE QUEENSLAND YEAR BOOK, 1948. 

The ninth issue of the Queensland Year Book has just been published by the 
Government Statistician and is available at bookstores for 2s. It retains the same 
form as previous issues, with later figures inserted in all the statistical tables, and 
several new features liave been incorporated. 

The more important sections of the new material added to this issue are as 
follows:— 

Ma^js showing percentage increases or decreases of population in Queensland 
luocal Authority Areas between the 1933 and 1947 Censuses. 

A detailed description of the new Wheat Stabilisation Plan. 

Diagram showing percentage incr(‘a8es in retail prices since 1938-39. 

Table giving the industries of the Queensland working population at the 
tfee df the" 1947 Censiis. ‘ - ' 

Diagram showing basic wage increases since 1938-39. 
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Agriculture^ other than Sugar Culture, 
in the Mackay Area. 

N. E. GOOBCHTLD, Senior Adviser in Agriculture. 

(Continucd from pa<je 31 of the January Isnuc.) 

PASTURES. 

Native Pastures. 

Native pastures consist generally of coarse, rank grasses such as 
giant spear {Jleteropogon triticeus), blady grass {Imperata arwndin- 
<ici(i), kangaroo grass {Themeda austmlis), pitted blue grass {Both- 
riof hloa decipiens) and extensive tracts of spear grass (Ileteropogon 
cojitortus). These grasses are palatable for a short time after being 
burnt off, but rapidly decline in nutritive value. Over a number 
of years, little variation occurs in the very light carrying capacity of 
the poorer class jiastures. Spear grass, however, is much superior to' 
most other coastal grasses and in the coastal areas has a carrying 
capacity of a beast to 7 or 10 acres. 

Sovm Pastures. 

Para grass has proved highly successful and has been established 
where conditions are suitable on the oj)en plains at St. Lawrence, 
Inneston and Proserpine and on smaller holdings in the Mackay area. 
Ample moisture is essential to its successful growth. 

In the O’Connell River and East P^'unnell Creek (Plates 41 and 42) 
areas, Rhodes grass and paspalum have been the most prominent pasture 
species used, whilst limited areas of molasses, common Guinea and Para 
grasses have been planted with success. However, Rhodes grass and 
paspalum have not proved entirely satisfactory. The former does not 
thrive as well under tropical conditions as in the sub-tropical areas; 
there is a lack of vigour and stooling, and general growth is sx)indly. 
Paspalum is somewhat sour throughout the wet {Reason but improves and 
becomes palatable in late autunm and winter. Unfortunately, no better 
substitute grass has so far been introduced in this area. 

Grasses which have given great promise in the O’Connell River 
and East *Funnell Creek areas are Kenya No. 1 Rhodes grass and green 
panic {PamcAm maximum var. trichoghme). The former is more 
vigorous than the common Rhodes grass and is much slower in maturing, 
thus providing succulent feed for a longer period. Green panic is a 
rapid grower and produces a heavy body of soft succulent feed. The 
rapid expansion of these two grasses is being carried out in both areas. 
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The pasture problem on Eungella Range (Plate 43) is completely 
different from that presented on the coast. The range varies in altitude 
from 2,000 to 3,000 feet and this elevation produces sub-tropical con¬ 
ditions. The rainfall is much heavier than on the coast, the average 
being ap])roximately 80 inches per annum. The soils are mostly of 
granitic origin, with some red volcanic loam on the plateau. The main 
pasture grasses are Rhodes grass, paspalum and kikuyu grass. Cocks¬ 
foot {Daciylis glomerata), Toowoomba canary grass (Phalaris tuherosa) 
and rye grasses {Lolium spp.) have been tried but are not persistent 
and are not favoured. 

The usual practice is to plant scrub burns with a mixture of 
3 to 4 lb. of Rhodes grass and 6 lb. of paspalum. During the ffrst y<'ar, 
Rhodes grass predominates while paspalum is becoming established. 
In the se(/ond and siibse<iuent years, tlu' latter extends in tbe pasture 
at the ext)ense of the Ithodes grass, whicdi tends to die out after several 
years. 



Plate 41. 

Sown Pastures at East Funnell Creek.— Rljodcs grass on the flat 
and common Guinea grass on the hill. 


The country is somewhat broken and is steep in some areas. Such 
conditions do not lend themselves readily to pasture renovation. Kikuyu 
grass is rapidly extending and its niatlike growth ensures the holding 
of the surface soil, preventing sheet erosion. It is established by planting 
cuttings approximately 4 to 6 feet apart which cover the interspaces 
in the course of a year or two. Kikuyu grass has proved valuable also 
in preventing the ingress of carpet grass {Axonopus compressiis), 
Kikuyu grass, planted along some farm boundaries, has been found 
effective in preventing carpet grass intruding on pasture land. By 
careful pasture management and its early eradication in paddocks when 
observed, carpet grass can be controlled in pastures on the Eungella 
Range. By these methods, the deterioration of good pastures and the 
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Plato 42. 

A Plant of Common Guinka Grass on an East 
Fun NELL Creek Farm. 


lowering of the carrying capacity by carpet grass intrusion can be 
avoided. In the early period of development of scrub land, heavy 
stocking is often necessary until suffikuent areas are cleared to provide 
a living. Such treatment of new pastures causes deterioration and 
permits carpet grass to become established, thus lowering the carrying 
capacity of the country. The amount of fallen timber, satin ash or 
Plungella gum {Exogenia smithii) particularly, also reduces the carrying 
capacity in this area, since in some paddocks up to 25 per cent, of the 
land is covered with logs which do not burn readily. This, together 
with the broken contour of the country, a difficult problem 

in pasture renovation. 
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Plate 44. 

White Clover in an Eungella Range Pasture. 
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Pastures Legnuies. 

Native paKsture legumes are of little importance but two introduc¬ 
tions—namely, Townsville lucerne (Stylosanihes sundaica) and white 
clover—are achieving prominence. The so-called Townsville lucerne, 
an annual legume, has spread rapidly during recent years and is now 
to be found over a very wide area betw(‘en St. Lawrence and Bowen. 
In some areas at Bloomsbury, Proserpine and Salisbury, extensive areas 
are now covered with this valuable legume. It thrives particularly on 
])Oor, hard, stony ridges and poor sandy soils. Although it will grow 
on heavi(*r soils, it regenerates more ])rolifically on the poor hard types 
of soil. The seed germinates with the first heavy summer rains and the 
])lants continue to grow into early winter, when they reac'h maturity 
and se(Miing takes p]a(H'. Stock eat the early growtli but prefer the 
plant in a more mature stage in May, June and July. In the dried-off 
state it is relished by stock and in the drier areas it is largely responsible 
for the good condition of stoek wlien ])astures are l)are. A very useful 
|)urpos(‘ is b(M7]g served by this valuable annual and its continued 
dis])e]-sal will j)]-ov(' an asset to pastures in the Mackay area. 

Tlie elevation of Eiingella Range, with its sub-tropical climate, has 
provt'd (uninently suitable to tin* growth of white clover (Plate 44). 
The ])lant is ]iow establislied throughout the district and is rapidly 
extending on individual farms in coiipxditiou with paspalnm, Rhodes 
gi-ass and kikiiyu grass. Actually, the encroacliment of clover on estab- 
lislied j)astur(‘s is causing concern to farmers in cases where grasses 
w(‘r(‘ crowd(‘d out l)y white (dover during the winter of 1948. However, 
it is lioiM'd tluit tlie introduction of the clover will arrest the loss of 
soil fertility and eventually effect an improvement in the fertility of 
the land, at the same time providing good pasture during the winter 
aiid eaidy s])ring months. 

Anotlier legume worthy of mention Avhich abounds in wetter 
portions of the Ma('kay area is the introduced sensitive plant (Mimosa 
pydira). Thougli considered a pest of cultivation, it appears to be a 
useful legunu* in |)astures. The leaf growtli and tender stem terminals 
ar(‘ ridished by stock. Iksnally it persists for several years in pastures 
before dying out. 


WEED PROBLEMS. 

Laiitana (Lantmui camara) provides probably the major weed 
problem in the Mac'kay area. This pest has made steady advances on 
1)otli 01)011 forest and rain-forest country. On the poorer class of country 
the present cost of clearing is excessive. On the more valuable rain¬ 
forest areas, efforts have been made to eradicate lantana by the use of 
bulldoz(‘rs followed immediately by the planting of introduced gt*asses 
such as kikuyu, lihodi^s and Guinea (Paviruni grasses. 

Oontrol of lantana by spraying with weedicides lias been given some 
attention. This method ne(*essitates the brushing of old growth and 
the s])raying of the regrowTh wliich takes place. When large areas are 
to be cleared, this work is slow, laborious and costly. 

Devil'S fig (Solarium forvum) is a major weed pest, particularly 
on scrub areas of the district. It is, however, easily controlled in its 
early stages by arsenical and hormone-type weed killers. 

Noogoora burr (Xanthium pungens) may be observed in isolated 
areas along er*eek banks but cannot be regarded as a serious problem 
at present. 
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Sensitive weed {Mimosa pudica) is widespread thronghoiit the 
district. It is generally regarded as a pest in a cultivated area because 
of the sharp prickles along the stems which at times cause blood- 
poisoning in people. 

AGRICULTURAL CROPS. 

Fodder Crops. 

Coastal pastures are generally of inferior types and their palat- 
ability is of short duration. In the past, too much reliance has been 
placed on natural feed, but more and more farmers are now realising 
that to maintain continuous production of cream and milk it is essential 
to ])rovide succulent nutritive feed. 

As a summer grazing crop, Sudan grass has proved its worth. Seed 
is broadcast at the rate of 10 to 12 lb. })er acre with the first storm 
rains. Planting may be continued up to March and April. Plantings 
carried out before December often (‘onsist of a mixture of Sudan grass 
and Poona pea, but of late years I'oona pea crops have not thrived and 
the practice is losing popularity. 



Plate 45. 

Alqbeian Oats at Sarina. 


White panieum, one of the millets, has also proved suitable as a 
summer feed for grazing. Planted at the rate of 15 lb./ per acre in 
early spring or suimner, it later provides excellent succulent feed, but 
as its regrowth is inferior to that of Sudan grass it is not used so 
extensively as the latter. 

Oats as a winter grazing crop is rapidly gaining in favour. 
Varieties such as Algerian (Plate 45) and Sunrise have been success- 
fully grown, but at times are liable to failure due to rust incidence, 
especially under wet conditions and when late planted. In recent 
years, rust resistant varieties of oats (for example, Victoria x Richland) 
have been planted with success. A series of plantings is usually made 
in May and June, and late plantings may extend into July with satis¬ 
factory results. Sowing is at the rate of one bushel per acre. Under 
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favourable conditions of sufficient winter rainfall tlie crop may be fed 
down three or four times, [)i‘oviding succulent feed during the winter 
and early spring months when i)astures are normally of little value for 
milk production. 

]\Iaize is not grown extensively as a grain crop as yields have 
not been satisfactory l)ecause tlie soils in general are not sufficiently 
fertile or well-drained for this purpose. Isolated (*roi)S have produced 
yields varying from 20 to (iO bushels jHn- acre, Imt gein'ralJy the crop 
is grown for green fodchn* for farm hoi'sos and dairy slock. 

Many small areas of sweet sorghum are grown in the i\lackay and 
Bowen districts, mainly as gi'een croj)s for sto(‘k, and this ('rop could be 
more extensively grown. 

Lucerne is selective in its soil requirements and is sensitive to soil 
acidity. Many of the Mackay soils are vivry a('id and aie not suitable 
for tlie satisfactory growth of lucerm*: However, small ai'eas have been 
grown on particularlx^ well-drained creek Mats. The general higli- 
watt^r taiile during a wet season rots tlie root system, and tills, together 
with competition from (‘xc“.‘':sive w(‘ed growth during early summer, 
so weakens the lucerne that crops rarely survive the first wet season. 
Ti’cated as an annual crop, Imaumc has j)roved a good standby during 
tlie dry springs and (ould be mor(‘ extimsively grown foi- grazing or 
cut for hay pur})oses to augment fodder reserves on the farm. 

Fodder conservation is recMimmended in the IMackay area and both 
sorghum and maize could l)e grown more (xtensivcdy for silage purposes. 


Potatoes. 

Prior to the war years potato })roduction was mainly limited to 
small areas for home consumption. When inereased prodnction of 
essential foodstuffs was rcsjuired during the war for the greatly inereased 
population in North Qu(‘ensland, the area under ])otatoes was expanded 
ra])idly to 700 aeres. With the end of the war the demand eased, and 
in reeent years production has not exceeded 250 aeres, the yield from 
wdiieh is alrsorbed locally. 

Average yields of 2^ tons ])er acre have been harvested over several 
years, whilst that for the 1948 season was in the vicinity of 3 tons per 
acre. 

There are no well defined potato-growing areas, the crop being 
produced mainly on the well-drained river and creek alluvial hats and 
scrub areas throughout tlie Mackay and Proserpine areas. 

The heavy rains which normally occur in January, February and 
March preclude planting until after the wet season. ITanting is there¬ 
fore delayed until mid-Mareh at the earlitxst and continues to the end 
of May or early June. It is desirable to plant uncut seed to avoid the 
rotting of seed potatoes that occurs if wet season rains extend longer 
than usual. Frosts occur along the coastal belt in isolated areas and 
in these areas it is essential to jdant early to avoid the risk of loss 
of crop by frosting. June rains are fairly reliable and occur at an 
opportune time to set the early planted crops. Invariably, crop yields 
are heavier from early planted than from late planted crops. A further 
advantage is the fact that the risk of damage from i)otato moth infesta¬ 
tion is minimised. Moreover, late planted crops usually do not store 
well. The general aim is to complete the harvesting by late September 
or early October. The late crop, however, can with safety be grown on 
the Eungella Range with its cooler spring conditions. 
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Tobacco. 

Some tobacco crops have been grown successfully in the Mackay and 
Sarina districts in past years. Climatic conditions are, however, 
precarious for tobacco production, especially summer-grown crops. 
Heavy summer rains often produce waterlogged conditions which favour 
the development of blue mould disease in the field even where cle^ 
plants are planted out after treatment with benzol. Crops planted in 
late summer and early autumn meet with a sudden drop in tempera¬ 
tures, again often resulting in blue mould development in the field. 
Following unsatisfactory crop results over a period of years, tobacco 
growing has been discontinued in the Mackay and Sarina districts. To 
establish tobacco growing it would appear that the crop should be grown 
in the spring with the aid of irrigation. 

The drier conditions of the Bowen district are more suitable for 
tobacco, es])ecially where irrigation facilities are available. Good crops 
have been grown there in the past, and in recent years more interest has 
been shown in the crop. 

Cotton. 

‘Small areas of cotton have been grown for some years in different 
parts of the i\Iaekay area, with varying degrees of success. Isolated 
crops in the Carniila and Ilbilbie districts have produced up to 1,500 lb. 
of seed cotton to the acre. The latter district appears to offer the 
greatest possibilities for cotton growing in the Mackay area. 

Suitable soils in this district are grey clay loams overlying a pervious 
clay subsoil at a depth of 18 to 24 inches. This soil type appears to 
offer adequate drainage and at the same time is siiffieiently retentive of 
soil moisture to ensure that growth of the cotton i)lants is not seriously 
checked. 

Conditions in the i\Iaekay area during the heavy w^et season compel 
planting to be so arranged that there is a good clianc^e of dry weather 
at harvesting. It has been found by a series of plantings over a number 
of years that late December planting is the most appropriate time. This 
generally allows the crop to become established and develop a root 
system before the w^et season sets in. The Ilbilbie soils have siifiieient 
drainage to avoid \vaterlogging and the crop is growm through January 
to May and harvested in eliinc and July. Winter rains are often 
experienced but are generally of short duration and are not detrimental 
to the production of good grade cotton. Overall climatic conditions and 
soils in the Mackay area are not considered suitable for successful cotton¬ 
growing. 

Onions. 

This crop is grown to a small extent, but though fair yields have 
been obtained in many parts of the district the monetary returns obtain¬ 
able from other small truck crops in recent years have been a greater 
attraction to farmers. Crops grown at Eungella Range have been most 
successful, yielding up to 15 tons per acre with both Hunter River 
(w^hite) and Brown Spanish varieties. 

HORTICULTURAL CROPS. 

Horticultural activities were considerably accelerated during the 
war years wdien the growing of small truck crops reached a peak. 
Production since then has declined. Tomatoes are grown extensively in 
the Bowmen area during the winter months and to a lesser extent in 
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Mackay. Pumpkins are regarded as a winter crop but are not exten¬ 
sively grown outside the Bowen area, which is the principal centre of 
production of this crop. 

Banana growing has expanded considerably in recent years, the 
fruit being marketed mainly on the southern markets. The largest 
plantings are on the easterly scrub slopes at Carmila, whilst the acreages 
at Netherdale, Seaforth, East Punnell Creek and Proserpine are 
increavsing. 

Pineapples are produced chiefly in the coastal areas at St. 
Lawrence, Bucasia, Seaforth and Bowen. These crops benefit by early 
maturity under northern conditions. 

Papaws are grown on wM drained scrub areas at Seaforth and in 
numerous other centres in the Mackay district and find a ready sale 
on soutliern markets. Passion fruit have been given more attention in 
recent years in the Seaforth, Carmila and West Plane Creek areas. 
Interest in mango growing has increased and new groves have been 
planted at Posella and Bucasia. 

Climatic conditions prevailing in the Mackay area are favourable 
for the production of tropii'a! fruits and present indications are that 
there will be an extension in the areas devoted to these fruits. 

DAIRYING AND PIG RAISING. 

The Port Curtis Co-operative Dairy Association established a butter 
factory in Ma(*kay in 1930 and the dairying industry has steadily 
(expanded since that date. The factory manufactures butter for local 
consuin{)tion and pasteuidses milk for distrilmtion. The local consump¬ 
tion of milk increased rapidly during tlie war years and has since risen 
steadily to a figure of 398,000 gallons per annum. The present number 
of sui)pliers is approximately 200. Dairying was originally conducted 
in eonjumdion with cane growing, but this js not generally practised 
now. Although dairying is carried on in isolated areas throughout the 
Mackay area, several districts depend almost entirely on dairying as 
the main source of income. 

Eungella Pange, witli an average rainfall of 80 inches per year, is 
the largest concentrated dairying district. In the O’Connell River 
area, dairying and mixed farming are carried on in a rainfall belt of GO 
to 65 inches. Here the pastures consist of Rhodes grass, paspalum, 
JJrochloa trichopus and green panic. The last named is one of the most 
promising grasses established in the Mackay area. 

The Sarina Range, East Funnell Creek and Blue Mountain districts 
are devoted almost entirely to dairying. The rainfall varies from 56 
to 65 inches per year and the dairying industry is well established in 
these districts. Dairy farmers are showing greater interest in fodder 
conservation and it is anticipated that additional silos will be constructed 
in the near future. 

The dairy breeds finding most favour are Jerseys and Illawarras, 
while Guernseys, Friesians and Ayrshires are also represented. 

Pig raising declined considerably during the war years. The 
industry, however, is capable of being built up again. A factor mili¬ 
tating against its more rapid recovery is the greatly increased local 
demand for whole milk «nd the limited and uncertain supply of skim 
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for feeding to pigs. The demand for whole milk 
I)rospe(.*ts of raising pig production to 
])revious levels are not encouraging at present. 


THE GRAZING INDUSTRY. 


odf to/ 

oiPf 

eo".jiio*T)bei)j^^zing holdings are extensive and consist chiefly of grazing 
ote’BMi^}BHh(iiastoral holdings. They vary in area from 40 square irdles 
to 130 square miles. The carrying capacity of Nebo country varies 
On the oi)cn forest country, the (',ari*ying capacity is 1 
acres, whilst on the brigalow country this diminishes to 


acres, 

1 beasx to 30-40 acres 


iii extensively carried on along the coastal belt from St. 

9 |^w^-gg(|q to Bowen within a rainfall 1x41 of from 30 to 70 inches. ITiere 
fjfjiSj^)PfgPfinderance of spear grass associated with pitted blue, blady and 
jfj^'se grasses. On the plain country ot' Ht. Lawrencf', iTineslon 
Jl^]^erpine, Para grass lias been sneeessfully established and ar(‘as 
planted to this grass are being steadily inereased. Of considerable 
importance is the wide distribution of Townsville lucerne along the 
wliich adds appreciably to the value of the grazing 
I'^felle'flMafities of the area. Tlie principal grazing areas are, liowever, 
located^?!! the Nebo district, w’est of the main coastal range, 'flie rain¬ 
fall :n this area is generally regarded as fairly reliable. Pastures 
consist chiefly of spear grass, but other grass species are also found. A 
offapproxunately 120,000 head of cattle arc grazed on tliis area, of 
7 10,000 head are slaughtered yearly for hxail consumiflion. 

Ixool lo'j 

-qiiiinm. FORESTRY DEVELOPMENT. 

20 years ago, silvicultural work, mainly planting of kauri 
l^^‘^|j^pop pines, was undertaken at Bee Creek on the Eiingella Range. 

was later abandoned and the ])lanted area was made a 
Park. Ijarge quantities of heavy and light scrub-wood and 
^^^}i^j,|j^WOod have in the i)fist been obtained from the Enngella Range and 
* tPe area is still being worked. Most of the sawn timber is marketed in 
the south and logs are also supplied for plywood purposes. During 
Kilft4}8, the amount of timber harvested from Enngella exceeded 5,000,000 
feet. 

00 R) 

trio Of. __ , 


Btoii: 

Of. n 

DAIEY FARM COMPETITION. 

, Olificers of the Bairyhig Division of the Department in January commenced 
preliminary inspection of the 135 farms entered for the Dairy Farm Competition 
and the task is expected to be completed early in February. 

lOie competition is being conducted in 16 zones in Queensland from funds 
allotted from the (Commonwealth grant for improving efficiency in the dairying 
industry. The prizes to be - awarded in each zone are £70 and trophy, £20 and 
f)i{f)ennant, and £10 and certificate, respectively, for first, second and third farms. 

The final inspection of farms likely to be prize winners will be made by 
lx;officers of the Divisions of Plant Industry, Animal Industry and Dairying during 
fjfJuly. 
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Specifications for the Construction of a Tobacco 

Baling Press. 

E. W. BAIRD, Adviser in Agriculture. 

IP ROM time to time requests are received from, tobacco growers 
^ regarding the eonstruction of a tobacco baling press. Details of a 
suitable type of press are given in this article and the accompanying 
illustrations (Plates 46 and 47). 

Plate 46 shows the press without the sides and lid. The top bar is 
dressed 5 x 5 liardwood 45 in. long; the end upright posts are dressed 
5 X 3 hardwood with an overall length of 65 in. The ends, flooring and 
sides are made from dressed T. and G. pine, 1 in. thick. 

The ends are 22 in. by 36 in. and the floor 24 in. by 38 in., outside 
measurements. The base boards under the floor consist of one central 
5 X 5 dressed hardwood piece, with 5x2 dressed hardwood boards on 
the sides. 



Plate 46. 

Drawing of Press Without Sides or Lid. (Not to scale.) 
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The centre guide for the top of the bottle jack, situated under the 
top bar, is a piece of iron 5 x 4 x with the central portion pressed 
outward to fit the top of the jack. 

The cross pieces on each end of the press are made from 4x2 dressed 
hardwood. The cut-outs are bevelled to hold the corresponding pieces 
on the sides of the press. The straight cut is nearest the press and 1 in^ 
from the side edge with the bevel cut 31 in. on the outside to in. on 
the inside of the timber. On the outside of the bevel cuts, sufficient 
timber is left to receive a 4J x f bolt. This is to prevent splitting of the 
timber when the pressure is applied with the wedges. These cross pieces 
are checked into the uprights and bolted to them with 4^ x f bolts. 

The top bar and the l)ottom centre bar under the floor are strapped 
on to the end uprights by iron U straps 12 x 5 x \ and bolted securely 
with 61 x ^ bolts. In all, eight 61 x 1 and twelve 4^ x § l)olts are 
required. 

To make a neat bale, ten 1 in. s(|uare ])iec(js 36 in. in length may be 
attached to 3-ply wood and placed at each end of the press to act as 
guides for the hand l)utts when baling. 

Figure 1 in l^late 47 is tlie end (*h‘vati(>n of l^late 46. h'^igure 2 
shows a side of the X)ress. This ineasui*es 38 in. by 36 in. and is made 
of dressed T. and G. pine, 1 in. tbi('k. The cross pieces are 3 x 2 dressed 
hardwood. The cut-outs arc (diecked to tit tlie cut-outs in the end cross 
pieces. 

Figure 3 in Plate 47 shows the lid of the press, which is 211 in. by 
34 in. The base is made from dressed hardwood. Across this base at 
right angles ar(^ three 214 x 41 x 1,1 dressed hardwood pie(M?s and across 
these again in the same dir6etiou as tlie long side of the base is one 
34 X 9 X 1] ])ie('e of dressed hardwood. Upon this lid the bottle jack 
is i>laced when baling is in operation. 

Wedges used in baling are made fi’om 2 in. dross(Ml hardwood. They 
are fiat on one side with a taper from 2 in. to 1 in. on the other side and 
are 8 in. long. 

Method of Baling Tobacco. 

Before coiiimencing to bale, the sides are removed from the press. 
Hessian is p]a(*cd across the floor of the press and sufficient is left over 
on each side of the bale to reach half way np the side of the hale when 
]»ressed. About 9-12 in. will be found siiffiident. The sides are replaced 
and the wedges are put into position and tightened. 

Leaf tied into bands is neatly jilaccd side by side into the bale with 
the butts outwards. Tit? layers a:r‘e placed in the same manner except 
that they are situated a few imdies towards the {*eiitre of the bale. When 
long leaf witls sufficient overlap is being baled, tie layers may not be 
necessary. 

Care must be taken that only leaf of the same grade is put into 
each bale. 

As baling progresses the tobacco is compacted somewhat by the 
weight of the body. When the top is reached, a piece of hessian similar 
in length to the bottom piece is placed across the bale, the lid is placed 
into position and the bottle jack bi-ought into operation. Only sufficient 
pressure is applied to reduce the size of the bale by about one-third as 
overpressing is detrimental, particularly to light textured leaf 



1 Feb., 1950.] Queensland agricultural journal. 


85 


<r> 



Keeping the pressure on, the sides are removed and the ends of the 
hessian on each side are sewn together. The jack may now be removed. 
The bale is rolled out, and the hessian ends are cut to fit and sewn on. 
The bale is then ready for branding. 

Experience alone will dictate the amount of tobacco to put into the 
press, but it is stressed that bales should not weigh more than 150 lb. 
Overpressing is an easy way to spoil light, bright leaf. 

If leaf is being forwarded to an Association or Company for 
grading it is removed from the bulks, shaken loose and baled as above. 
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Fertilizing Pineapple Plants. 

P. M1 TC^IIKLL, Sc‘iii()i m Iloiticulture 

T'lIE present demand for piueiipi)lcs liy both tlie canneries and the 

fresh fruit market is such that tlie'])r()si)eets ot tlie industry are 
bettor than at any time previously It is therefore essential that the 
highest possil)le yields of good quality fruit should be luotlueed on the 
areas already planted or likely to be planted in the near future. 
Maximum production v\ill not oril.> assist in stabilising the industry but 
will also benefit the individual grower linancially, and, in any'ease, 
this is the only sound basis on wdiieh tlie inylusti'y cun be expanded. 

Greater production per acre can be achieved liy most growers in 
the State; it involves little, if any, ailditional exiietise but it does entail 
gr<‘ater attention to the following points:— 

(1) The use of well drained land with at least two feet of friable 
soil and subsoil. 

(2) Thorough preparation of the land before jilauting, since the 
only tillage possible after planting is shallow hand eultiva- 
1 ion. 

(;}) Careful choice of tyi)e of planting material. Suckers and 
slips are jdanted between mid-September and early October; 
to|)s and butts are i)lanted from mid-February to mid- 
March. In either ease, use only the most vigorous plants 
available. 

(4) A fertilizing and cultural programme designed to promote 
vigorous growdh in the plant crop; without a good plant 
crop, satisfactory ratoons cannot be expected. 

(5) Careful handling of the fruit during harvesting in order to 
eliminate wastage between the farm and the cannery or 
market. 

Of these five points, the correct use of fertilizer is particularly 
important, and a summary of current recommendations should therefore 
be of interest to growers. 
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Fertilizer Requirements. -aoozj lol .Ljbio/ti 

Tlie main plant foods required by the pineapple 
phosphoric acid and potash. The standard pineapple fertilizer is a 
mixture known to the industry as 10-6-10. This is^yater- 

soluble and therefore readily available to the plan#,^^ 'ijbiOtriiij 

The placement of fertilizer is important, for 
feeding roots are in the top three or four inches 
close to the base of the plant. The fertilizer must, 
on the surface of the soil and as close as possible to 
I)lant, preferably in the lower base leaves. As the narrow, trourfi-t 


the hase of,.mi 


aeavy 


leaves of the plant collect moisture, even from ^ 

dew, any fertilizer lodging in the base leaves '1^ ,-:-y -_ y - 

nutrient solution thus formed percolates through We 
be absorbed by the pineapple roots. otmlobi-^ 


idw h e 

qb., 

ii ouitziirr riiHT 

OB lol .a(iL]iil,)n‘mfi(io.'j ,‘i 
b/'/irifjq 'BQ(yv) 


Times of Fertilizing. 

When suckers and slips are planted towar( 
a dressing of 10-6-10 should be a[)[)lied 
I'oots will then be about half an inch long, 
of ammonia should be made in midsummer, „ 
maximum growdh, wlnm the demand for nitrogmr/is 
di'essing of 10-6-10 is reciuired in late summer, a 
of sulphate of ammonia late in autumn. The; j^t^:jr 
to maintain its vigour throughout the winter. / \ 

Tops planted in March should receive t^eflate 



Mjc laie ciui umn appiicaijoii oi suipiifiie oi 

after planting and standard recommendations apply tliereatter/i 

Although fertilizer practices vary with the soil type and the vigour 
of the crop, a typical programme would,1)^ as follows:— 

Septoinber-Oetober: 50 lb. 10-6-10 pe 
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avoided, for excessive amounts of the mixture may settle on the leaves 
and injure them. 

Trace Element Deficiencies. 

On many of the sandy soils in Near North Coast districts, a 
peculiar disorder known as ^‘crooknoek'^ has been noted in young pine- 
apple plants since 1934. The leaves become very narrow, thickly waxed 
and light green to yellow in colour. During autumn, the centre leaves 
bunch and bend over almost parallel to the ground. The disorder is now 
known to be caused by deficiencies of the trace elements copper and 
zinc. 

“Crookneck’^ can be controlled effectively by applying a 10-6-10 
fertilizer to which copper suli)hate and zinc sulphate have been added. 
Fertilizers of this type are now marketed and contain 56 11). of co])per 
sulphate and 56 lb. of zinc sulphate in each ton of the 10-6-10 mixture. 
This special mixture is applied in the usual way and has been a standard 
recommendation for several years as the correct dressing for young pine¬ 
apple crops, particularly in the B(H‘rwah-Caboolture-Wamuran district. 

One appli(*ation of the 10-6-10 plus copper and zinc mixture to the 
young plants should noririally i)revent the development of “crookneck'' 
throughout the wdiole cropping cycle. However, should the disorder 
ai)pear after the first year, a spot application to the affected j>lai^ts 
will remedy the trouble. If it is necessary to apply the 10-6-10 plus 
copper and zinc mixture to ratoon crops, the fertilizer should be i)laced 
close to the base of the parent plant ratluir than in the basal leaves. 
High applications may (‘ause severe injury. 

There is some field evidence that the j)incapple fertilizers now avail¬ 
able burn the plants more than in ])re-war days. Therefore, great care 
should be exercised in using the 10-6-10 plus copper and zinc mixture, 
whicli is not as safe as the ndrmal 10-6-10 fertilizer. 


Hormones and Flowering in Pineapples. 

11. M, GROSZMANN, Horticulturist. 

F ollowing reports from Ilawmii and elsewhere on the use of 
horinones in jtineapple culture, it was decided to test some of them 
under Queensland conditions and trials were begun late in 1947, 

The first point to be determined was the possible value of these 
substances for the promotion of flowering in the pineapple crop. Several 
were tested under field conditions and compared with the acetylene 
treatment which is normally used in commer(dal practice to induce 
tiowering. One of the hormones, alpha naphthalene acetic acid, was 
found to be quite effective. When used in spring and early summer, it 
induced flowering as well as did the acetylene treatment and also gave 
an increase in fruit weight of 7-14 per cent. When used in autumn, 
however, alpha naphthalene acetic acid was less reliable than the acety¬ 
lene, which itself gives variable results in southern Queensland at that 
time of the year. It is proposed to examine this point further. Mean¬ 
while, alpha naphthalene acetic acid might well be used in place of 
acetylene during the spring and early summer months. 

Alpha Naphthalene Acetic Acid. 

Alpha naphthalene acetic acid is now marketed by several firms, 
under various trade names, in tablet, powder and liquid form. This 
chemical is first mixed with water to give a solution of the desired 



1 PEB._, 1950.] QUEENSLAND AGRICULTURAL JOURNAL. 89 

strength, which is then poured into the heart of the plant, allowing 
rather less than two fluid ounces to each plant. One gallon of the 
solution will thus treat nearly 100 plants. 

For spring and early summer application, a concentration of five 
X)arts of alpha naphthalene acetic acid in one million parts of water 
should be used. In autumn, when the heart of the plant is often filled 
with water, double this strength is advisable. It will usually be possible 
to work out the necessary strength from^ie directions supplied on the 
labelled container. As a rough guidS5*"mowever, it has been found in 
practice that one tablet or one eight-ounce bottle in 100 gallons of water 
generally gives a concentration of 10 parts in a million. 

This very dilute solution is prepared by first thoroughly mixing 
the hormone with a siiiall quantity of water and then adding the con¬ 
centrate to the balance of the water required to give the desired strength. 

Advantages of Flower Induction. 

The use of hormones or acetylene to induce flowering helps the 
I)ineapple grower to control the crop on his plantation. In combination 
with judicious ])lanting, it enables him to avoid glut periods, to spread 
the crop to suit his convenience in harvesting, and also to ensure that as 
little fruit as possible matures during the winter period when black 
heart is prevalent. 

Wlum ])roperly applied, flower induction treatment is also uset'ul 
in preventing “holding over.In an area of well-grown plants, only 
a small |)er('eiitage may flower in Sej)tcmbei‘, although all are large 
enough to'bear* commercial fruit; the rest “hold over'’ until the next 
j)eak period of flowering in March. Sometimes, a few^ plants do not 
flower untij tlie following 8epteml)er. Not only is the develoinneiit of 
the ratoons deljiyed ])y irregvdar flowering, but the patch becomes uneven 
and the “hold over” ].)hints become very tall, sucker high, and often 
eollai)se when fruiting. This can be ]>reventcd by a])plying either tlif 
hormone or acetylene treatment during October and early November 
to any sizeable plants which have failed to flower in Beptember. The 
flowers ap})ear about seven weeks after treatment, and the fruit sbonld 
mature during late April and May, 

Treatment in March is used in southern Queensland to bring in 
fruit in November and December, but the results are uncertain; and 
\ndess the situation is warm and otherwise favourable for growth, the 
fruit is often inferior in quality. In North Queensland, April treatment 
is practised widely to bring in a November-December crop. 

Other Uses of Hormones in Pineapples. 

Promotion of flowering is only one of the possible uses of hormones 
in pineapple culture. The variety of these growth substances, their 
different effects on the plant, and the distinctive reaction of the i)lant 
to one hormone according to the time of application and concentration 
at which it is used give promise of still greater control of plant and fruit 
development. One such possibility is indicated by two trials in which 
concentrated sprays of alpha naphthalene acetic acid were ap])lied to the 
plant and fruit several weeks before the normal time of fruit maturity. 
Ill these trials, fruit maturity was delayed and the size of the fruit 
increased. 
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HAVE YOUR SEEDS TESTED FREE 

The Department of Agriculture ond Stock examines FREE OF CHARGE 
samples representing seed pu|Chased by farmers for their own sowing. 

The sorj^^^^ltted should representative of the bulk and a covering 
letter shouifl^V^ff advising j||6ii);>otcR of the sample. 


MARK YOUR SAMPLE 

Sample of 

seed 

Drawn from 

bags 

Representing □ total of 


Purchased from 


Name and Address of 

Sender 

Date 



SIZE OF 

SAMPLE 



Barley 

8 oz 

Oats 

8 

oz 

Beans 

8 02 

Peas 

8 

oz 

Grasses 

2 or 

Sorghum 

4 

02 

Luc e ne 

4 02 

Sudan - 

4 

07 

Milk Is 

4 or 

Wheat 

8 

or 

Vegetable Seeds - i 

oz 



SEND YOUR SAMPLE TO~- 

STANDARDS. OFFICER, 

DEPARTMENT OF AGRICULTURE AND STOCK, 
BRISBANE. 


Fi'brnary. 


Rtanthorjio 

.. 1, 2 and 3 

KilJaniey 

b and 7 

Warwick 

S, 9, 10 and 

Allora . . 

17 and 18 

Cdifton . . 

24 and 25 

Millincrran 

.. 28 and 1st 


March, 

Oakcy 

o and 4 

Pittsworth 

7 and S 

Tngl(>wood 

10 and 11 

Cooyar . . 

. . 11 

Goombiingot 

. . 15 

Toowoomba 

. . 1K to 23 

J andow ao 

27 and 28 

Dalby .. 

. 30, 31 and 


April. 

Tara 

4 and 5 


13, 14 and 



MWttd vJi 

mn Sfi’> 

Taroom 

20, 27 and : 


1950 SHOW DATES. 


Ei (Is void 

Hoina 

Kiiigaroy 

Boaiidesort 

Marburg 

I])BW ich 

Blackall 

Charleville 

JBggeiiden 

Thaiigool 

Warrill View 

Bilocla .. 

(i^ mf>io 
(Vnv’s Nc'st 
KaHuir .. 


Maryborough 
Wowaii .. 
Booiiah 
Childers 

Lowood 


May, 

1 and 2 
o aud 4 
4, r> and b 
5 and b 
12 and 13 
10, 17 aiid IK 
lb and 17 

17 and IS 

18 and B) 

19 and 20 

20 

25 and 2b 
25, 2b and 27 
2b and 27 


June. 

1, 2 and 3 
1, 2 and 3 
2 and 3 
5 and b 

8, 9 and 10 
9 and 10 

9, 10 and kvfvnnj 
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Approved Strawberry Planting Material. 

\ S(for api^roved strawl)erry runners was initialed 

^ in 11)47 witli a view to rediK'in^- the iinddenee oi: strawherrv virus 
diseases and ini})rovin^ the j^eneral quality ot* strawberry planting 
material. In 11)49 a number of izr.owers in various districts sulnnitted 
their ero})S for examination and a series oL‘ inspections were made during* 
the season to ascertain tliat the crops were kept free of virus ini’ected 
plants, and Avcre maintained in jifood enltural condition. 

The (»rops of the followiiifi: growers have satisfied the requirements 
of the strawberry-runner scheme and these grower’s may now sell their 
runners as “ Approved by the Department of Agriculture and Stock. 
In future years it will be necurssary for growers desiring to have their 
strawberry (u*ops approved to ])lant runners from approved runner beds. 


Grower. 

Address. 

Variety, 

L. H. Keating 

Pinklands, via Cleveland . , 

Phenomenal 

0. A. Kemimich 

Pinklands, via Cleveland 

Phenomenal 

O. E. I>ax 

Redland Bay road, Pinklands, via- 
Clevi'land 

Phenomenal 

A. H. Pateman 

i^inklands, via Cleveland 

Phenomenal 

J . K. Hiebardson 

Pinklands, via Clovedand 

Phenomenal 

I). J. lirowri 

Wellington street, Cleveland 

Phenomenal 

E. H. Lambley 

Birkdalo 

Phenomenal 

O. L. Langford 

‘ Springlands,” Slacks Oeek 

Phenomenal and Usher 

J. Do Meio 

“ Kingston Park,” Woodridge 

Phenomenal 

\y. J. J. Akers 

School road, Eight Mile Plains 

Phtmomenal 

J. B. McLaughlin 

Logan road, Upper Mount Gravatt 

Phenomenal 

J. D. Johnston 

Glasshouse Mountains 

Auric 

G. A. Armstrong 

Montvilla road, Palmwoods 

Phenomenal 

J. P. Yesberg 

Palmwoods .. 

Phenomenal 

0. L. Tompkins 

Old Bowling Green road, Palm¬ 
woods 

Rex 

W. Smith 

Western road, Montvillo .. 

Aurie and Phenomenal 

W. A. Wood 

Image Flat road, Nambour 

Phenomenal 
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A Useful Machine for Spraying Potatoes. 

W, Q. STEELE, Senior Adviser in Agriculture. 

ITH the advent of DDT and it^ sueeessful use in eontrolling potato 
tuber moth in the field, potato growers have become interested 
in the practical application of DDT sprays to potato crops. A primary 
need was a cheaply constructed spraying machine of horse-drawn type 
to supplement the manually operated knapsack spray pump commonly 
used for such purpose. 

An outline of the type of machine recpiired was given to a local 
machinery mannfactiirer at Boonali and, after some exf)erimentiiig, a 
machine of sinij)le (-oustriietion was ])ro(hic(»d. This was reasonably 
f)riced and gave a satisfactoiy ])err(>rmanc(‘. S])rayiug four rows at a 



Plato 48. 

View or Potato Spraying Machine Ready tor Operation. 


time, a maximum rate of 50 gallons jier acre ean be apjilied to give a 
good cover to the plants. The machine can also be used to spray other 
crops, such as pumpkins and lucerne. 

The machine (Plates 48 and 49), which is drawn by a single horse, 
consists of a 44-gallon drum fitted to a frame mounted on two wheels 
each 27 inches in diameter. From the rear of the drum a f-inch 
galvanised iron pipe leads tg a brass rotary pump which forces the 
spraying liquid through to a spray boom fitted with cyclone type nozzles. 
A shut-off tap is fitted in the line before entering the pump and a gauze 
strainer is also included. By connecting the pump and boom by means 
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of a length of rubber hosing, allowance is made for the boom to be 
raised or lowered on the supporting standards to suit any height of 
crop. 

The pump is rotated by means of a gear wheel, fitted to one of the 
land wheels, which drives a smaller cog on a counter shaft. From this 
shaft the drive is taken by means of a rubber V belt and pulleys on to 
the pump shaft. At ordinary cultivating speed the pump is estimated 
to make 300 to 350 r.p.m. This gives a fine mist which covers the plants 



Plato 49. 

Close View of Pumping Mechanism. 


well. Three spray nozzles, spaced 8 inches apart, are fitted above each 
row; these may be screwed out if desired and replaced by small bolts 
so that one or two nozzles only are operating per row. This permits a 
saving of material if small plants are being sprayed. The span of the 
land wheels can be altered so as to allow for row widths of 27 to 33 
inches. 

Up to the present about 10 of these machines have been placed on 
farms throughout the Passifern, Charlwood and Aratula areas, and more 
have been ordered. In some localities growers have purchased a machine 
on a group basis so that several farms are served by the one machine. 
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Wool and its Structure. 

G. R. MOTTLE, Director of Sheep Husbandry. 

TT is universally aekiiowledged tluit wool is one of the most versatile of 

all fibres, and tliis is Jaro-ely due to its uniiiue pliysieal and ehcmieal 
strueturc. A (dose study has been made of tlie physical striudure of 
wool during the last 100 years, and some of its unitpie properties as 
a textile fibre can now be explained. Various authorities have been 
consulted in compiling this ami subse(pient articles on the striudure of 
wool; these will be acknowledged at the conclusion of the series. 

THE PHYSICAL STRUCTURE OF WOOL. 

When a staple of wool is examined by a classer he notes its length, 
its colour, and its crimping. In addition, he .feels it for “handleand 
tests it tor tensile strength. These ])hysical ciiaracters of length, colour, 
crimi), handle, and tensile strength have an important bearing on the 
uses to which wool is put, though other factors, siudi as the presence 
or absence of grass seed and occnirn^nce of dust, also have a bearing 
on the ‘'line'^ in which any flee(*e is offered for sale, llowmver, the 
obvious T)hysical characters such as crimp and tensile strength bear an 
important relationship to the internal stnudure of the fibre, and ii]) to 
a point they may be regarded as iKung indi(*ative of the arrangement of 
cells and molecules which are too small to be seen. 

Most people who handle wool imagine each fibre is made up of an 
outer S(*ale sheath and an inner (cortex. Tliat a vax)! fibre is (‘overed by 
‘‘scales'- is a common belief, but recent investigations have east doubt 
as to whether scales, as such, do exist. The outer sheath of a wool fibre 
is about Y 5 Aoij ^^f iiK'h thick, but it seems to be impossible to remove 
the scales singly fi-om a fibre in the same way that scales can l)e 
removed from a fish. This has led to the suggestion that the scale 
sheath may not carry s(‘ales at all, hut that it ivmbodies a number of folds 
in its outer surface, thereby x)rcdueing illusion of scales. However, 
this folded outer sheath is specific to animal fibres, such as wool, though 
it is absent from hair, vegetable fibres, and synthetics. 

A wool fibre has heer\ likened to a pile of flower pots, all of the same 
sii5e, which are standing one inside the other (Plate 50). It is 
important to remember that the folds all lie in the same direction, 
which is from base to tip. This gives a unidirectional frictional effect' 
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which is familiar to most people who have drawn their fingers from the 
base to the tip of a staple and have then done the same thing in the 
reverse direction. This unidirectional frictional effect probably 
explains why wool fibres “migrate” after they have been woven into 
a fabric. 



Plato 50. 


Plato 51. 




EXPLANATION OF PLATES. 

Plate 50. 

Wool Fibre (Magnified). (From ‘*Tlie Book of Wool.’O 
Plate 51. 

PHQTQ-jtf^noRAPTT OF THE Merino Wool Ftbre. (After A. F. Barker, in ^‘Tho 

Textile Manufacturer. ^') 

Plate 52. 

Photo-micrograph! op Southdown Wool Fibre. 

(After A. F. Barker, in ‘^The Textile Manufacturer.^’) 




The exposed edge of the folds seems to be set at a definite angle, 
which is fairly constant for each type of fibre (Plates 51 and 52.) 
P^or instance, a certain relationship exists between the visible height 
of the fold (above the line of the edge of the fibre) and the average 
diameter of a wool fibre. This relationship for wool is entirely different 
from that which exists for mohair. 

If d be taken to represent the average diameter of any wool fibre 
and aS" the average distance between folds (t.c., the length of the 
apparent scales), the formula -|- is useful for comparing different 
fibres. In the case of Merino wool, the ratio ranges from 0.4 upwards, 
while Southdown wool has a § ratio of 0.16 to 0.39. The following 
table gives the range of the -f- ratio of four different wool types:— 
Fibre, Matio. 

Merino wool—finest .. .. ,, .. 1.00 

Merino wool—60's .. .. .. .. 0.55 

Southdown .. .. .. .. .. ,. 0.27 

Low quality wool .. ,, ,. ,, .. 0.11 
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This table is of vital interest because comparison between low 
quality ''Down'’ wool and the finest Merino wool suggests that the 
rate of growth of the scale sheath in comparison with the solid inner 
core or cortex is much quicker in the case of Downs wool and is only 
lightly overgrown in the case of the Merino. 

The folds are extremely small and in a "64" Merino wool there 
may be as many as 50,000 to 60,000 per inch. They have an important 
bearing on the way in which the wool retlects light and so infiuence to 
some extent the colour of a fleece and the dyeing capacity of a fabric. 



Plate 54 (at right). 

STEETcirrD Spindle Cell, Gkeatly 
Magnified. (After E. IT. Mercer.) 
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These facts should also be kept in mind when considering the 
handle of wool, although other factors such as fibre diameter and 
resilience also influence this important quality. Minute spaces or pores 
exist between the folds in the outer sheath; in a dry fibre they might 
be as small as 0.06 micron (a micron is about 1/25,000 inch) but they 
expand up to 0.4 micron when the fibre is wet. The importance of 
this to the dyer is obvious. The expanded pores allow the dye to enter 
much more easily and when the fibre dries the pore contracts and locks 
the dye in under the cuticle sheath, as the outer folded layer of so-called 
scales is more correctly known. 

The inner layer or (*ortex of the wool fibre consists of a solid matrix. 
This is an important point diflerentiating wool from hair, whi(4i has a 
hollow medulla in the (‘cntre of the fibre. 



Plate 55. 

Spindle Cells from Fine Merino Wool. (After E. H. Mercer.) 


There are two distinct parts to the cortex, the more important and 
spectacular being the spindle cells (Plates 53, 54, and 55). These 
are elongated, have tapering ends, and are capable of tremendous 
extension. It is possible to free them from the fibre and stretch them 
many times their unexpanded length. Besides being extensible within 
themselves, the spindle cells are arranged on a slight bevel. It is well 
known that by increasing the bevel and allowing cards to slip along one 
another the length of the stack can be increased. 

When a wool fibre is stretched, the spindle cells first elongate and 
then they slip along one another until their contact is destroyed. During 
this time the folded sheath expands until it reaches its limits and it, 
too, finally breaks. This gives wool a particular extension curve of 
the type shown in Plate 56. 




Plate 57. 


DiAGKAM OF A BROKEN Sheath EXPOSING CENTRAL FIBRILS. (After A. P. Barker 

in ^‘The Textile Manufacturer. ^ 0 ' * * 


Percentage Extension (Rubber) 
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Plate 58 

Jmii \IH AM) ( Iis ruM PiHKii^ or aiii Nohmai W oo] Fifi i . (Aftt i A F PaTker, 
111 “The Tc'xtile JM.ujut k ture i ’^) 


Tlio otluM iiiUt ol the e*()i1o\ (ousists ot fibrjls aic tijrhtly 

pac'krcl toj^retlirr (Plates 57 and 58) This means that tlie a\o()1 fibre 
IS a solid striKture (IMate 59) and tins is one ot the im])ortant 
difierenliatinj^ ieatnres l)et\\een ^\ool and hair llair lias a hollow 
medulla wliK-li eontains an, and this alUis its dveiiig eapainly. 



Plat© 59. 

Coarse and Fine Fibres (MAONiriED), (From ‘‘The Book of Wool,^^) 
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THE CHEMICAL COMPOSITION AND STRUCTURE OF WOOL. 

Chemically, wool is composed of a particular protein known as 
keratin. The building blocks from which wool protein is made are known 
as amino acids and at least 13 arc of importance in the formation of 
wool protein. When combined in the fibre they constitute chains, which 
are referred to as peptide chains, and they are. folded in a fashion 
suggested in Plate 60. 



Plate 60. 

DiaciKAm of Small Portions of Chain Moleoul.ks. (a) Cellulose; (b) Wool 
before stretcliiiig; (c) Wool stretched. The long-range elasticity ninde possible by 
tlie structure of the \vc»ol molecule distinguishes the uaturai fibre from many 
artificial products, especially those based on cellulose. (After McMahon.) 


Further folding is opposed by chemical linkages between the chains, 
l)nt these can be bi^oken on boiling and this allows the folding to 
increase. In this way shrinkage of the fibre occurs. 

Wool keratin is extremely resistant to the action of water, soaps, 
and inorganic solvents, such as sulphuric acid. This allows wool to be 
scoured and “carbonised’’ to remove dust and grass seeds and burrs 
moderately easily. The sulphur content of wool protein is high, and 
it occurs mainly in the amino acid cystine, which is one of the special 
building blocks from which wool protein is made. The sulphur plays 
an important role, as it closes the link in the chemical chain which 
constitutes wool. However, this link is very susceptible to damage by 
intense heat and when this vulnerable jfoint is attacked “wasty tip’^ 
may develop. This condition is well known to most sheepmen in north¬ 
western and central-western Queensland, who have examined many 
backs.” 



1 Feb., 1950.] Queensland agricultural journal. 


101 


Crop Planting Tables—^Southern Districts. 

Showing Times of Planting and Rates of Sowing for 

Field Crops. 

By Officers op the Agriculture Branch. 

Q ueensland is a lari^^e state eoverin^ a wide rang’e of climatic con¬ 
ditions, and in a crop planting summary it is impossible to define 
accurately planting and harvesting times for each and every area. The 
tables which have been eompih'd for the various agricultural ar*eas are 
intended to be a general guide with reference to the season generally 
experienced, and in determining sowing times attention has been jiaid 
to the seasonal conditions under which it is expected harvesting would 
1)6 carried out. 

Zones. 

For the ])iirj)oses of the tables, Queensland has been divided into 
three main zones as follows:—■ 

Soutket'n Disiricfs .—Included in Ihis zone is the area south of 
latitude 25° (a])])r()ximately Dundaberg) to the southern border oi 
Queensland. 

(Uiilral —This zone lies between latitude 20° (approxi¬ 

mately Jiowen) and latitude 25°. 

NoriJnrn Districts .—All districts north of latitude 20° are grouped 
in this zone. 

The Coastal Districts within each zone refer, for the most part,, to 
the land between tln^ main coastal ranges and the seashore—approxi¬ 
mately a 80-mile strip. In some areas, where the intiueiice of (*oa,stal 
rainfall extends further inland, this strip may be wider. The Inland 
Districts are defined as beyond that limit to the outer edge of the 
25-inch annual rain Fall belt. Tabhdand Districts refer to elevated areas 
W'ithin about 100 miles of the coast. 

Generally sj)ea1\ing the liulk of the annual rainfall in Queensland 
is received during the summer montlis. In areas witli an annual rainfall 
lower than 25 irudies and with a high i*ate oi‘ eva]>oration of soil moisture, 
crop i)roductioii is hazardous without supplementary irrigation. 

Explanation of Terms. 

The meaning of most terms used, in the tables is obvious, and the 
only ones in which confusion in interpretation may arise are ''green 
feed” and "food.” 

The term gree.n feed is used where the croi) can be cut and fed 
immediate!}^ in the green state to farm animals. The term fo(nl is used 
where the crop can be haiwested and fed immediately to farm animals, 
or held in good condition for some time in the field without harvesting 
if required, or harvested and then stored in farm structures. 

It is recognised that individual farmers may use some crops in other 
ways than indicated in the tables, but the intention here is to name the 
main purposen for which various crops are used. 



SOUTHERN DISTRICTS. 

Sowing and Planting Table for Field Crops. 

(This Table requires to be adapted to suit individual circumstances). 
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SOUTHERN DISTRICTS.— 

Sowing and Planting Table for Field Crops. 

(This Table requires to be adapted to suit individual circumstance). 
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SOUTHERN HlSTmcTS.— 
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"Blight" (Ophthalmia) in Farm Animals. 

A. L. CIjAY, Assistant Director, Division of Animal Industry. 

E> LIGHT is an inliarnmatory condition affecting one or both eyes of 
^ farm animals, especially cattle and sheep; pigs are rarely affected, 
Imt it is met with fairly commonly in horses. It is also sometimes known 
as ‘‘pink eye^’ or yet again as infectious keratitis. 

It is distinctly seasonal in occurrence, being largely confined to the 
late summer and early autumn months. Some eases are, however, to 
be seen in winter, and this is esi)eeially the ease where calves are 
concerned. 

The condition a])pears to be world-wide in its distribution. 

Cause and Method of Spread. 

Bliglit is in the nature of an infectious disease, although finality 
is still lacking in the matter of the actual agent or agents involved. 
There is probably some variation as between different countries and 
even as between different outbreaks of the disease in the same country. 

Spi’ead of the disease is in all probability by means of ffies. Close 
contact of animals, as when yarded for milking or for dipping, branding, 
or other purposes, especially under dusty (‘onditions, almost c-ertaiiily 
assists its spread. 

Recovered animals may remain eaiu'iers for lengthy periods. 

Symptoms. 

Symptoms will be well known to most farmers and graziers. One 
(usually) or both (sometimes) eyes may be affected. There is an excess 
of tears in the affected eye, the cheek becomes tear stained, and the hair 
in the area matted. The affected eye takes on an added sensitivity to 
light, with the result that it is kept partly, and at times completely, 
closed. 

The conjunctiva (inner surface of the eyelid) is inflamed and 
swollen. A scum or cloudy film ap])ears on the surface of the eyeball; 
this film may show the presence of highly injected blood vessels not 
seen in the normal eye. In severe eases there is a bulging of the eyeball 
and an ulcer forms at the most prominent point of the bulge. The eyo 
then presents a very “angry"’ apf)earanee indeed. 

Without doubt there is pain, and often there is considerable loss 
of condition. Milk flow (in the case of cows) may be much depressed. 
Temporary blindness may occur, in which case the loss of condition m 
much more marked. 
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Course of the Disease. 

Recovery will in most eases oeeur in 7-14 days without treatment. 
S(rvere eases naturally run a more i)rotra(‘-ted course, l)ut even so it is 
nothing short of extraordinary tiow frecjuently they do eventually return 
to normal. Often a small white S(*ar reruaius on the surfacj* of the 
eyeball, but this is not considered to constitute any serious disability 
except perhaps where riding horses are coiKierned. 

In a small |)ercentage of cases the disease leads to the loss ot sight 
in the affected eye. 


Prevention and Treatment. 

Substances which have l)een used in the past as ‘‘cures” are many 
and various, a sure indication that none among them is outstanding. 
Kerosene, sugar, salt, calomel, (juinine sulphate, iodine, castor oil, milk, 
ziiKi sulj)hate, argyrol, rnercuroehrome, silver nitrate, bluestone, boric 
acid, and yellow oxide of mercury have all been recommended at various 
times. 

‘Whatever one decides to use it has to be accepted that treatment 
must be caiTied out more tlian once or twice daily if best r(‘sults are to 
be obtained. The aim should be to instil a non-irritant pre])aration into 
the eye, hourly. It is realised, of course, that where animals are con- 
ceiMied there are serious practical difficulties in the way of doing this, 
but one can only do the best he can to approach tlu^ id(‘al in the matter. 

Argyrol is an exami)le of a non-irritant preparation. It is available 
from chemists and should l)e obtained in 20 ]:)er cent, or even 30 X)er 
cent, solution, it is applied to the eye as dro])s, with the aid of an 
eye dropper. 

Another non-irritant preparation which can be used as often as 
desired is neutral proflavine sulphate, 1 part in 5,000 i)arts of water, 
it also is obtainable from chemists. 

Penicillin also lends itself to use in this regard, but there are dis¬ 
advantages as regards keeping qualities. It is necessary to use freshly 
dispensed solutions, which should be ke|)t in a refrigerator or ice box 
when not in actual use. 

A more recent remedy, on which it is not yet possible to pass final 
judgment, is sulphacetamide. It is used as a 10 per cent, watery 
solution of sodium suliihacetamide. 

•Zinc sulphate solutions which have been used for many years are 
tending to go out of favour. They have been used in strengths varying 
from 4 per cent, to 2| j)er cent, in water or in boric acid solution. 

Many people prefer to use powders rather than “drops,” holding 
that they are easier to x)lace in the eye. There is })robably some merit in 
this claim, but a suitable “blower,” reserved for the purpose, is desirable. 
Suitable powders to use are boric acid; or a mixture of boric acid 2 
parts and sulphanilamide 1 part; or better still, boric acid 2 parts and 
sulphacetamide 1 part. 

For those who prefer to use ointments (placed on the conjunctiva), 
and they have much to recommend them, penicnllin eye ointment is 
the best preparation. Sulphacetamide can also be obtained in the form 
of an eye ointment and is worthy of trial. 
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Whatever the treatment decided upon, it will be of considerable 
assistance to keep affected animals in a barn or shed where there is 
.subdued light. Wiiere this is not possible, a shade should be made and 
hung over the affected eye so as to protect it from direct light and also 
from dies. 

Needless to say, where valuable animals are concerned, the services 
of a veterinary surgeon should, if practicable, be enlisted. 

In the matter of prevention ttiere is reason to believe that dipping 
cattle in DDT prejiarations has a useful effect in the direction of pre¬ 
venting or reducing the spread of lilight in a herd. The assumption is 
that this results from the control of hush aJid house flies effeided by the 
DDT. This suggests that it might b(> a useful procedure to sjiray the 
faces of healthy animals with a a })er cent, solution of DDT once every 
7-10 days during periods Avheri blight is prevalent. 

Tli(‘ use of vaccines as a preventive has received some attention, but 
in Australia up to the present time there is little to indicates that a 
reliable vaccine is in sight. As an attack of the disease followed by 
recovery does not appear to give lasting immunity, tlie prospects of 
ever obtaining a reliable vaccine are only slender. 


BETTER DAIRYING DEMONSTRATIONS. 

The Mirnster for AgrieuWiire nTcl ftloek (TIod. TI. 11. OoUnis) said recently 
that n|>]U'OV('(i recommended for inert'asing dairy prodindion per cow and 

per acre have already heen apfdied on tlie 46 dairy farniK selected for tljc series of 
demonstrations initiated l>y the Department. 

Til pnr|»os(^ of tlie (hnnonstrations is to provide an ojjject lesson for (l.airymen 
in what may he achieved l»y the adoptUm of improved |)roduction methods. The 
46 farms wliere owners have agreed to adopt various approv('d pr.actices on their 
])r()perties are situated in the Ipswich, Too\voonil>a, IhUby, i\ingarc>y, (iym])it^ and 
ihaljoolture distri('ts .and the Atherton 'rahleland. 

hlach groij]) of dmnonstration f.arms is .supor\'is<Ml by an offnaa' specially 
.appoint«M;l for tlie purpose and data from e.ach f.arin are being collated to ]>rop( 3 rly 
nssess the valru' of the demonstrations. A'alual)le co-operation is Ixang given by 
the Irrigation and Water 8u})}>ly Commission and the Dnreau of Investigation. 


TUBEBCULOSIS-FREE CATTLE HERDS 


(AS AT 1st JANUARY, 1950). 

Breed. 

Owner ’s Name and Address of Stud. 

Aberdeen. Angua 

The Scottish Australian Company Ltd., Texas Station, Texas. 
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ASTRONOMICAL DATA FOR QUEENSLAND. 

MARCH. 


Supplied by W. J. Nowell, Hon. Secretary of the Astronomical Society of Queensland. 

TIMES OF SUNRISE AND SUNSET. 


At Brisbane. 


MINUTES LATBE THAN BRISBANE AT OTHER PLACES. 


Day. 

Rise. 

Set. 

Place. 

Rise. 

Set. 

Place. 

Rise. 

Set. 

1 

a.in, 

5.41 

p.m. 

6.20 

Cairns 

29 

29 

Longreach .. 

35 

35 

6 

5.44 

6.15 

Gharlevllle 

27 

27 

Quilpie 

Rockhampton .. 1 

35 

35 

11 

5.46 

6.10 

Cloncurry .. 

50 

50 

10 

10 

16 

5.49 

6.04 

Cunnamulla 

29 

29 

Roma .. ., 

17 

17 

21 

5.52 

5.59 

Dirranbaudi 

19 

19 

Townsville . , 1 

25 

25 

20 

6.54 

5.53 

Emerald 

19 , 

19 

Winton .. .. 

40 

40 

31 

5.57 

5.48 

! 

Hughenden 

35 

35 

Warwick .. .. 

4 

4 


TIMES OF MOONRISE AND MOONSET. 


At Brisbane. 


Day. 

Rise. 

Set. 

1 

p.m. 

4.19 

a.m. 

1.4H 

2 

5.03 

2.51 

3 

5.43 

3.57 

4 

6.19 

5.04 

5 

().53 

6.10 

6 

7.1i7 

7.15 

7 

8-()3 

8.21 

8 

8.4 1 

9.29 

0 

9.25 

10..38 

10 

10.15 

11.47 

11 

11.10 

p.m. 

12 


12 54 
1.50 

13 

a.m. 

12.11 

2.51 

14 

1.14 

3.38 

15 

: 2.17 

4.19 

16 

i 3.17 

4.53 

17 

' 4.15 

5.24 

18 

1 5.11 

5.53 

19 

i 6.01 

6.20 

20 

1 6.57 

6.47 

21 

7-50 

7.15 

22 

8.43 

7.46 

23 

i 9.38 

8.20 

24 

i 10.34 

9.00 

26 

11-31 

9.45 

26 

P.m. 

! 12.27 

10.35 

27 

i 1.20 

11-32 

28 

j 2.09 

.. 

29 

2.54 

a.m. 

12.33 

30 

3.35 

1.37 

81 

! 4-12 

2.42 


MINUTES LATER THAN BRISBANE (SOUTHERN DISTRICTS). 

Charleville 27; Cunnamulla 29 ; 

Dlrranbandi 19; 


Quilpie. 36 

Roma 17 


Warwick 

4. 


MINUTES LATER THAN BRISBANE (CENTRAL DISTRICTS). 

Day. 

Emerald. 

Longreach. 

Rockhampton. 

Winton. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

1 

10 

30 

26 

45 

0 

21 

28 

63 

6 

21 

19 

37 

35 

12 

10 

43 

39 

11 

31 

9 

47 

23 

22 

0 

54 

26 

16 

26 

14 

42 

29 

17 

4 

49 

33 

21 

15 

24 

30 

40 

6 

15 

35 

46 

26 

9 

31 

25 

46 

0 

22 

26 

54 

31 

14 

25 

30 

41 

5 

. 

16 

34 

48 

MINUTES LATER THAN BRISBANE (NORTHERN DISTRICTS). 

Day. 

Cairns. 

Cloncurry. 

Hughenden. 

Townsville. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

1 

6 

55 

35 

67 

20 

52 

6 

45 

3 

15 

46 

40 

61 

25 

47 

14 

38 

6 

27 

34 

49 

54 

33 

39 

23 

29 

7 

40 

21 

57 

44 

42 

29 

33 

18 

9 

51 

9 

65 

36 

49 

22 

42 

9 

11 

57 

2 

69 

32 

53 

17 

47 

3 

13 

56 

3 

68 

32 

52 

18 

46 

4 

15 

51 

10 

65 

37 

49 

23 

42 

lO 

17 

40 

20 

57 

44 

42 

29 

33 

18 

19 

30 

31 

51 

51 

35 

36 

25 

26 

21 

20 

40 

43 

58 

28 

43 

17 

34 

23 

10 

50 

37 

63 

22 

49 

9 

42 

26 

3 

56 

34 

67 

18 

53 

4 

46 

27 

2 

56 

33 

67 

17 

53 

3 

46 

29 

8 

52 

36 

65 

21 

50 

8 

44 

31 

18 

43 

42 

59 

27 

45 

16 

36 


Phases of the Moon .—Full Moon, 4th March, 8.34 p.m. ; Last Quarter, ntli March, 
12.38 p.m. : New Moon, 19tli March, 1.20 a.ni. ; First Quarter, 27th March, G.09 a.m. 

On the 2l8t March at 3 p.m. the Sun wil cross the Equator on its apparent journey 
from South to North and on this day wil rise and set at true east and true west 
respect ively. 

On the Gth and 19th the Moon will rise and set aproximatciy at true east and true 
West respectively. 

Mercury .—At the beginning of March, in the constellation of Capricornus, will rise 
li hours before the sun and will remain a morning object until the 28th. By the end 
of the month, in the constellation of Pisces will set 10 minutes after the Sun. 

Venus.—Now a conspicuous object in the morning sky. On the Ist, in the constellation 
of Capricornus will rise 2| hours before the Sun and will attain greatest brilliancy on 
the 6th. By the end of the month, in the constellation of Aquarius, will rise 3 hours 
25 minutes before the Sun. 

Mars.—Throughout this month favourably placed for observation for almost the whole 
night. On the Ist, in the constellation of Virgo, it will rise between 7.48 p.m. and 9 p.m. 
On the 23rd it will be opposite the Sun and at the end of the month, still in the 
consellation of Virgo, will rise between 5.20 p.m. and 6.30 n.m. 

Jupiter .—At 1 a.m. on the 2nd Mercury will pass about one degree south of Jupiter 
so at the beginning of the month Mercury and Jupiter will be close. At the end of the 
month, in the constellation of Capricornus, Jupiter will rise between 2.45 a.m. and 4 a.m. 

Saturn .—Also favourably placed for observation throughout this month. On the ist. 
In the constellation of IjGo, will rise between 6.30 p.m. and 8 p.m.; on the 7th will be 
opposite the Sun and at the end ot Marcn will rise auring the daylight hours. 
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RHODES GRASS 

WE ARE BUYERS—QUALITY LINES 
SEND SAMPLES AND PARTICULARS 

GREEN FEAST PEAS 

New Zealand, 40/- bushel. Tasmanian, 35/- bushel. 

Field Peas, 29/- bushel. 

SEED OATS 

Best New South Wales—graded, cleaned and clipped. 

ALGERIANS AND BELARS 

Also arriving soon: MULGAS—SUNRISE—^^FULGHUMS 

Prices on application 

State Produce Agency Pty. Ltd. 

266-274 ROMA STREET, BRISBANE 
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Chemical Weed Control in Grain Crops. 

C. S. CLYDESDALE, Senior Adviser in Agriciiltiire, nnd J. DART, Adviser in 

Agriculture. 

^IIE pT'oved efficiency of some recently (lis(!overe(i selective 'weed- 
^ killers and pest control products has created a demand for 
equipment snital)le for the application of these materials to larpre areas 
of croi)s under widely varyinf? conditions. For example, on the Darling 
Downs there is a steady enquiry for equipment suitable for the chemical 
control of weeds, particularly wild turnips in winter cereal crops, and 
for weed and insect pest control in summer grain crops. As both 
weedicides and insecticides used for these purposes are normally applied 
in the form of a spray, a spraying unit which can be adapted as 
required for the application of either of these materials is desirable. 
In addition, it must be suitable for the rapid treatment of large areas of 
crop and must be constructed so as to allow regulation of the application 
rate and adjustments for crop height. 

Spraying plants designed to fulfil the above requirements are 
available in Queensland. These, together with several aspects of weedi- 
cide application, are discussed and illustrated in this article. 

Interest in the use of large scale spraying equipment for the control 
of weeds and crop pests has developed only in recent years in Queens¬ 
land. Consequently data from local experience on which to base con¬ 
clusions are limited. However, at this stage it is considered that a 
summary of useful information on large-scale spraying methods and 
equipment, particularly in relation to weed control in cereal crops, 
would be of value to the farming community generally. 

For the purposes of this article it has been necessary to draw 
liberally upon information presented in the following papers:— 
'“Chemical Weed-Control Equipment,” by Norman B. Akesson and 
W. A. Harvey (University of California Agricultural Experiment 
Stkion Circular 389), and “Chemical Methods of Weed Control,” by 
P. B. Lynch (New Zealand Journal of Agriculture, November, 1948). 
Acknowledgement is also made of the courtesy of several firms who 
have made available information on their respective units, which is 
presented in the following pages. 
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WBEDIOIDES SUITABLE FOR USE IN GRAIN CROPS. 

A satisfactory weedicide for use in grain crops must be selective in 
action—that is, it must be capable of killing weed>s in varioiis crops 
without destroying or seriously harming the crop itself. Two such types 
of weedicides are available—synthetic growth-regulating substances (or 
hormones), and one based on dinitro-ortho-cresylate (D.N.O.C.), a basic 
d}^estuff made f rom coal tar. 

When applied in more than minute amounts to certain ])lant species, 
hormones upset the normal rhythm of plant growth and development, 
causing effects ranging from siight distortion of leaves to death of the 
entire plant. The fact that members of the grass family possess a high 
degree oi‘ tolerance towards hormone weedkillers enables such weedkillers 
to be used in ])astures, in lawns and in cereal crops for the control of 
susceptible broad-leaved weeds. 

IMiei'e is a ^’ariely of types of }ionnon(‘ wecalkillers, most of which 
liave a 2, 4-D (2, 4-dichlorophenoxyacetie acid) base. Many eommercial 
])reparations are available in Queensland in li(|uid and powder form. 

The D.N.O.C. preparations, one of which is sold in Queensland as 
‘^Dinoc,’’ have a different reacition from the hormones on plant life and 
are not satisfactory against such a vide range of weeds. Furthermore, 
D.N.O.C. materials arc more ex])ensive than hormone prepfirations and 
their suitability for low A^oliirne s])raying is still open to doubt. 

However, mention of D.N.O.C. weedkillers has been made because 
of the susceptibility of buckwheat (Polygonum oonvolvulns) to D.N.O.C. 
compounds. This weed pest in wheat crops on the Darling Downs is 
generally resistant to the hormone, weedicides. The economies and field 
S(jale practicability of using D.N.O.C. to control buckwheat in winter 
cereal crops have not 3 ^et been investigated in Queensland, 

LOW VOLUME SPRAYING. 

Large-scale spraying equipment in general use is capable of applying 
amounts ranging from 5 to 30 gallons per acre. This range appears to 
be quite satisfactory for the present method of weedicide application. 
However, recent investigations in other countries have shown that, by 
increasing the concentration of the weedicide and decreasing the volume 
of spray application per acre, satisfactory weed control results can be 
achieved in some instunees. This finding has directed particular atten¬ 
tion to the construction of units capable of fipplying low volume quan¬ 
tities of from 1 to 6 gallons per acre at low spray pressures. Nozzles 
designed for this purpose have been produced in America. These low 
application rates also come within the scope of some recently designed 
Australian spraying units. 

The advantages of low volume spraying in comparison with high 
volume spraying may be summarised thus: the method is less expensive; 
less water is required; there is less weight in the appliance and crop 
damage is reduced; faster spraying may be achieved, and it is possible 
to use sprajdng methods on land where it is difficult to spray ordinarily 
with a machine or where available water supplies are limited. 

Certain disadvantages, however, are associated with low volume 
spraying, the chief of which is increased spray drift of the fine mist-like 
spray produced. In units employing fine nozzles the spray materials 
must be completely dissolved or they will not pass through the nozzles. 
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This means that certain weedkillers applied as suspensions cannot be 
applied satisfactorily throug:h low volume nozzles. Moreover, in the case 
of weed growth in tall crops, or with bushy plants, where spray needs to 
be applied with considerable force to reach all parts of the })lant or 
to the weeds at ground level, satisfactory penetration is unlikely to be 
secured with low-pressure spraying. 

As yet, insufficient data are available on low volume spraying to 
recommend its general use, but growers coiitemi^lating the purchase or 
construction of a S])raying unit should, perhaps, take into consideration 
the future practice ability of this form of spray application. It is 
|M)inted out, however, that many present-day units are capable of 
applying (piantities as low as 10 gallons per acre at reasonable speeds. 
Therefore, such units should be satisfactory as it is probable that, where 
low volume spraying is practi(‘able, tlu* sj)ray con(',entration can be 
adjusted satisfactorily to the slightly increased rate of application per 
acre and still give good results. 

EFFECT OF HORMONE WEEDKILLERS ON CROPS. 

M'heat, Oats and Barky: Hormone weedkilhu’s may be use<l to 
control susc^eptible weeds in these cereal crops at quantities up to 1 lb. 
T)er a(‘re acid equivalent. Treatment should not be undertaken during 
the very early^ stages of crop growth, preferably not before the six-leaf 
stage. 

Linseed : Varying i')lant effects have resulted from spraying linseed 
^dth hormone weedkillers. To avoid any likelihood of plant damage, it 
is recommended in the liglit of insuflicient (‘xj)erience at this stage that 
linseed crops be sprayed endy when between 4 a^ul 7 ietches in height. 
It ap]:)ears likely that some ill etfects may result if the plants are 
sprayed b(‘fore or after this period. 

Oil based sprays must not be used for treating this crop. 

M.a/izc^ Millets and Sorghums: These crox)s are generally resistant 
to hormone* weedkillers in water solution at concentrations up to 4 lb. ])er 
acre acid equivalent. Aiyplieations of the latter amount may cause such 
irregularities as the appearance of adventitious roots on the lower ]>or- 
tion of the plant stem, but it is not expected that there will be any 
adverse effect on crox) yields. 

Sunflowers, Lucerne ayid Field Peas: These crops are liable to 
severe damage and should not be si)rayed with hormone weedkillers. 

Past ure Plants: Grasses past the seedling stage are generally very 
resistant to hormone w^eedkillers in moderate applications. 

EFFECTS OF D.N.O.C. WEEDKILLERS ON CROPS. 

A moderate application of D.N.O.C. is 1 lb. of the active constituent 
plus 1 lb. sulphate of ammonia per acre, the latter being of value in its 
role as an activator. 

Wheat, Oats and Barley: Resistant to moderate applications and 
may be safely sprayed. 

Linseed: As with hormone weedkillers and until further investiga- 
gation are completed, it is recommended that linseed be treated only in 
the 4-7 inch stage. 

Lucerne : When young, lucerne is liable to severe damage, but 
stands 4 to 6 weeks old are fairly resistant. However, at all times 
extreme caution must be exercised in the treatment of lucerne stands 
with D.N.O.C. sprays. 
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Maize: Maize is resistant to moderate applications. 

D.N.O.C. sprays are much more effective on weeds in the seedling 
stage but are also liable to damage crop plants if these are sprayed before 
becoming well established. 

EFFECT OF HORMONE WEEDKILLERS ON MAJOR WEED 
PESTS OF WINTER AND SUMMER GRAIN CROPS. 

The major weeds of Darling Downs crops are listed in classes 
according to their susceptibility to hormone weedkillers. It is stressed 
that these (‘lassific-ations are very bi*oad, because factors such as weather 
conditions and stage of growth may cause a diffei’ent reaction from that 
stated in this list. 

(a) Snscepiihle plants'. 

Wild turnips (including Baphanus raphanistrum and Rapistrum 
riujosum). 

Bathurst burr (Xanthiuni spinosum). 

Noogoora burr {Xanihmm pungeiis). 

Hexham scent {Meliloius indica). 

liindweeA {Convohndus arvensis). 

Dock (Bumex sp)"". 

Mint weed (Salvia refiexa)\. 

Khaki weed (Alternanthera repens) 

Chickweed (Stellaria media) t. 

Stagger weed (Siachys arvensis)^. 

( h) Resistant plants or those in which percentage kill is variable : 

Fat hen (Chenopodium album). 

Buckwheat (Polygonum convolvulus). 

Mexican poppy (Argemone mexicana). 

Galvanised burr (Bassia birdiii). 

Fumitory or Pinkeye (Fumar'ia parviflora). 

Datura (Batura stramonium and Batura ferox). 

Nut grass (Cyperus rotundus). 

CONTROL OP WILD TURNIPS IN CEREAL CROPS. 

Wild turnips belong to a family of plants particularly susceptible 
to even light applications of hormone weedicides. The selective nature 
of these agents makes the destruction of the turnip pest in cereal crops 
a simple matter. Farmers have been quick to recognise this fact and 
over the past two seasons considerable areas of turnij)-infested cereal 
croi)s have been siK^cessfully treated on the Darling Downs. 

Expei'ience has shown that the wild turnip plants can be killed at 
all stages of growth, but generally the most effective treatment is that 
given when the plants are young and leafy. A spray mixture of 1 lb. 
acid equivalent with 100 gallons of water is generally regarded as 
sufficient to treat approximately 6 acres. 

* More than one spraying may be required, 
f Preferable to spray in seedling stage. 
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Material applied at tlie rate stated will cost about 2s, 6d. i)er acre 
at present prices. Other treatment costs, such as labour, petrol and 
plant depreciation, are relatively lij^ht, due to the fact that under normal 
working conditions it is possible to cover approximately 20 acres per 
hour with a spraying machine of moderate size. 

CLEANING SPRAYING EQUIPMENT. 

Where the spraying unit is used for both weed and insect pest 
control purposes it may hapj)en that the croj) to be treated with 
insecticides is one susceptible to hormone sprays. In this case it is 
necessary to thoroughly clean the unit prior to use, for even a small 
residue of hormone weedicide is potent enough to damage sensitive 
plants. 

In California, where very large acreages are sprayed, the following 
recommendations are made:— 

For oil-soluble 2,4-D, rinse the tank first with kerosene. Follow 
with a rinse of washing soda solution (1-2 lb. to 25 gallons of water). 
Ijeave the solution in the tank for about 5 minutes. Kinse several times 
with water, preferably hot. For water-soluble 2,4-D, first rinse the tank 
with water, then soak the whole liquid-carrying part of the equipment 
overnight, or longer, in water. Drain, and run washing soda solution 
through the machine. Rinse thoroughly, using hot water if possible. 
Even after the above precautions have been taken it is wise to test the 
sprayer first on very sensitive plants, such as tomatoes, before embark¬ 
ing on large-scale spraying of susceptible crops. If the tomato plants 
are unaffected after two days, then the spraying unit can be used with 
safety. 

SPRAYING UNITS. 

Each of the spraying units described in the following pages fulfils 
the requirements of a satisfactory unit for use in large-scale cereal crop 
operation, though not necessarily for low-volume api)lication. 

1. Marino Hormone Spray Plant. 

2. P.M.S. Boom Spray. 

3. Wilmist Sprayer. 

4. Buzacott-Wolseley Spray Plant. 

Marina Hormone Spray Plant. 

In the main this plant (Plates 63 and 64) consists of a 1 h.p. 
4-cycle petrol engine and a rotary pump with inbuilt relief valve which 
can be set to deliver pressure from 20 to 35 lb. per square inch. A 30-ft. 
boom fitted with 12 noezles is the normal equipment, but a boom of any 
length ^ can be supplied on request. To facilitate non-operational 
travelling this boom can be speedily removed by loosening three thumb 
screws. 

In addition to the main intake strainer, each nozzle is also fitted 
with a strainer. Varying size of spray discs provides an output control 
ranging from 10 to 15 gallons per acre at 4 miles per hour. 

The outfit includes a hand spray complete with quick release gun, 
rod, spray nozzle and required hose. All main connections of the unit 
are made of rubber so that the machine can be speedily assembled and 
dismantled. 
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Plate 63. 

Mabino Hoemonb Sprat Unit. 



Plate 64. 

Mabino Hormone Spray Unit. 








Plate 60. 

P.M*S. Boom Spbay, Showing Boom Foloed pob Non-operational Travellino. 
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P.M.S. Boom Spray. 

This unit (Plates 65 and 66) is supplied with booms 20 ft., 40 ft. 
or 60 ft. in length, the 60-ft. boom spray being mounted on a pneumatic- 
tyred trailer carrying a 200-gallon tank. On all models the boom can 
be quickly l aised or lowered for crop height, and can be folded forwards 
or backwards for transport. 

The unit is powered by a .1 h.p. or 2 h.p. 4-cyele petrol engine. 
The 60 ft. unit operates on its own engine or on the power take-olf 
from the tractor. 

Two strainers are fitted into the machine, one betw’een the inlet 
and the filling tank and the other between the tank and the boom. 
The nozzles can be readily screwed off should blockages occur. 

At 5 m.p.h. with standard type nozzles, 12 to 15 gallons of spray 
per acre are applied. 

Other features of the unit include a brass gear pump and a hand 
spotting gun. 



Plate 67. 

WlLMlST SpKAYER. 


Wilmist Sprayer. 

Tlie ‘‘Wilmist’' (Plate 67) is a compact unit working on an entirely 
different principle from the common boom sprayers. The spraying 
solution is forced under low pressure through jets at the mouth of a 
wind tunnel, where it is spread by a strong blast of air formed by a 
propellor at the rear of the tunnel. This pro|)ellor is enclosed in a 
bath of oil. 

With three varying sized jets, applications ranging from 5 to 15 
gallons per acre can be obtained travelling at a rate of 5 miles per hour. 
This spray has a coverage of about 30 to 40 feet. 

The unit is powered by a 3 J h.p. 2-stroke Commando engine which 
<;an be disengaged quite simply and used for other farm purposes. Both 
vertical and horizontal movement of the wind tunnel can be regulated. 
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Buzacott-Wolseley Spray Plant. 

The Buzacott-Wolseley (Plates 68-71) is a highly efficient machine 
capable of applying amounts varying from 1 to 25 gallons per acre. 
The spray liquid is fed through a conventional boom to a series of 
spinning cones which throw the spray out in the form of a mist. Each 
cone is driven by a small electric motor which draws its i)ower from a 
heavy duty battery continually charged by a generator. Plate 70 
illustrates a single motor and cone. 

r-"- .. ■ " 



Plate 08. 

Buzacott-Wolseley Bpeaying U?^it. 

Cones are sf)a(*ed at intervals of 6 feet along th(‘ boom and therefore 
the cost of these s})rnyiiig }»laiits is roughly in j:)ro]>ortioii to tiie length 
of boom. 

Although a Buzacott-Wolseley spraying unit with a boom 30 ft. in 
length would he miudi more ex{)ensiY(‘ tlian other tyj)es of sprayers 
giving a similar coverage, the unit has the advantage of giving 
extremely low volume a])plications with little likelihood of blockages, 
as the smallest orifice through which the s|>r«y liquid passes is f inch. 

INFORMATION ON FARM-BUILT SPRAYERS. 

For the benefit of farmers contemplating building their own spray 
outfits, information on various points to be considered is set out here¬ 
under. Acknowledgment is made of papers on chemical weed-control 
equipment by N. B. Akesson, of the University of California, which 
have been liberally drawn upon. The discussion refers to conventional 
weed-killing equipment and not si)ecially to low volume-loyr pressure 
spraying or to unusual types such as the *^WilmisU’ and the ^^Buzacott- 
Wolseley.’’ 






Plate 09. 

Power Unit op Bdzacott-Wolselet Spraying Plant. 


. Pumps. 

The most important item to be considered when building a power 
sprayer is the pump. 

It is possible to buy almost every type of pump in combination with 
an engine, both mounted on a single base and designed as a unit. These 
are more satisfactory for spray outfits than a pumii powered by an 
auxiliary engine or the power take-off drive from a tractor. Jkir a 
power take-off driven spraying unit, the pump may be mounted on the 
tractor, while the tank and boom are on a trailer; or pump, tank and 
boom may be carried on the tractor and the pump driven either directly 
from the power take-off or from the belt pulley. A spray unit with aii 
auxiliary engine has an advantage over the power take-off because the 
auxiliary’s speed can remain constant regardless of changes in the 
tractor’s speed. The important jmint in choosing either the auxiliary 
or power take-off drive is to select a drive which wall maintain the 
pump at suflicient speed for the necessary pressure. 

Where one piece of spraying equipment is to be msed for several 
different jobs, such as orchard and w'eed spraying, a high-pressure pump 
is practical. The pressure may be lowered for Aveed spraying with the 
by-pass valve or pressure regulator. If the equipment is to be used for 
weed spraying only, a high pressure pump is not necessary, since a 
maximum nozzle pressure of 75 to 125 pounds per square inch is 
adequate. 

Centrifugal pumps of single, two-stage or multi-stage design are 
commonly used for weed sprayers. In order to produce sufficient 
pressure, centrifugal pumps must operate at relatively high speeds 




Plate 70. 

J?UZA('.0TT'\V0LSELKY SERAVTNG IT NIT WITH BoOM FOLDED TO FacIIJTATE 

Electric Motor. 


(3,000 to 3,600 r.j),m,). Power for maintaining these speeds is nsiially 
supplied by a petrol engine. A common design is a single-stage centri¬ 
fugal pump atta(’hed directly to a single-cylinder, air-eooled engine. 
Higher pressure can be obtained at the same puni]) speed or the same 
pressure at lower speed by using a two-stage or multi-stage type, consist¬ 
ing of two or more centrifugal pumps mounted on a single shaft in the 
same housing. With this type pump, speed may be regulated for high 
or low pressures. 

The power requirement for many centrifugal pumps is greatest at 
zero pressure and maximum discharge. The engine sliould be large 
enough to supply the necessary power without being overloaded. A 
commercially built pump and engine unit will either be designed to 
prevent overloading, or it will have instructions showing maximum 
operating time at full discharge. 

Centrifugal pumps are not positive displacement types and no harm 
is done by closing the discharge while the pump is in operation. 

Centrifugal pumps do not require by-pass pressure regulators or 
relief valves. Pressure may be controlled by a diaphragm type pressure 
reducing valve or by opening the control valve. 
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Plate 71. 

Bt(7A(OTT WOLSI'LEY SPRAYING UNIT -VVITn RoHM Pol 1)1 n TO P\CII.IT\TB 
NON-OPBBATIONAIi Travpllino. 


Jlotary fjear pumps with either external or internal flow are also 
used ior weed sprajing. They are a positive displaeemciit type and do 
not need ]U'iniinj7 but do need a by-pass valve or pressure regulator to 
relieve the pump when the spray nozzles are shut off. 

Information on pumps suitable for spraying purposes may be 
obtained from the manufacturers. 


Tanks. 

Metal tanks are preferable to wooden ones because they arc easier 
to elean and less likely to leak. The tank should have a large opening 
at the top for easy eleaning and care of tlie agitator. 


The size of the tank depends soinewliat on the capacity of the 
pump, on wliethei concentrated or diluted sprays are to be used and 

water supply. In general, if water is readily available 
a 3 OO- 0 OO gallon tank is large enough. 


Some tanks are galvanised, some are enamelled and others are left 
bare. Bare tanks have a tendency to rust, but this may be reduced bv 
carefully draining the tank after each use and flushing it with rust- 
preventive oil or cylinder oil. 
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Ag-itators. 

A tank to be used for straight oil sprays alone does not require 
an agitator, but for all mixed sprays agitation is iiee(\ssary. AVith oil 
enmlsions and heavy susi)ensions, the agitator must be kept running 
eonstantly. With hormone sprays, only light agitation is needed. 

Mechanical agitation is generally more effici(uit than hydraulic 
agitation. It is a(/.hieved l)y a siu-ies of ])ad(lles mounted on a shaft 
which runs through the spray tank and is driven by a reduction drive 
from the pump engine. The ends of the paddle blades sliould Jiave a 
total width fibout e(jual to one-half the length of the tank (that is, 4 
blades each 8 in. wide in a 60-inch tank). The blades should sweep 
within 1 imdi of the tank bottom. 

Hydi‘a\di(t agitation requires no moving parts in the s])ray tank. 
The excess flow at boom pressure is re-circulated to the spray tank and 
forced out through many small openings in a 1- or 2-in('h pi})e laid in 
the tank hottoin and sometimes fitted witli nozzles. About 25 gallons 
of agitation flow at 100 lb. per sq. in. is r(‘Commended for a 3-foot 
diameter, i*ound bottom 200-gallon tank and about 33 gallons for a flat 
bottom tank. 3Tiis extra flow^ must be added to the boom requirenumt 
Avhen the puni]) is bought. 

Refilling. 

The })ump and motor may be used to refill tlie tank with suitable 
backfill e((uipment. Care should l)e taken to reduce picking up dirt or 
gritty wat(*i' from irrigation ditches or wells by providing a large 
straimn* on the suction line. 

Booms. 

Spray booms are generally made of 1-in. to 2-in. ])ipe. Calvanised 
or bhu'k iron, aliiinininm and other light metal pi])(\s have l)een used. 
The 1-iri. size is sufficient for a 15 ft. boom; l.j in. or larger is recom¬ 
mended for larger booins. Smaller pipe is not practicable bo(‘.anse of 
both the I'esistanee to liquid flow' which the small pipe presents and the 
greater tendency to wliip and bmdde, particidarly in the long boom. 
Also, it is (aisier to out holes in tlie lai’ger diametiu’ boom and mount the 
nozzles. Su})ports must be provided for the boom, generally in the form 
of chain or (‘able for vei-tieal support and rods to maintain lateral 
strength. The boom must be mounted to allow variable height adjust¬ 
ment, and su])ports must be easily ehanged to (‘o-ordinate with these 
adjustments. For ditch bank or roadside work, the boom may be 
mounted entirely on one side of the rig. Boom tips or the entii’e boom 
on one side of the rig may be hinged and providt'd wdtli a. spring return 
to reduce breakage caused by catching the boom on gates, posts and 
otlier obstructions. The boom is generally in two or three seedions 
wTiieh may be folded up or back for convenience in moving on roads and 
through gates. 

Nozzles are brouglit into the boom from the top or side' by means 
of welded nipples or couplings. This leaves a settling space in tbe boom 
for dirt partiedes and also keeps the boom from draining when the main 

control valve is shut off. Some (^pc^rators are using small s])iing loaded 
ball valves on each nozzle which open when the pressure exc(‘eds 5 lb. 
T)er sq. in. and close when the boom valve is closed and the pressure 
drops below. Another recent development is the reversing valve which 
places a suction on the main boom line wdien the main valve is shut oS 
and draws liquid back from the nozzles into the boom. The suedion is 
provided by discharging the flow from the pump through a venturi or 
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jet when the boom is shut off. A four-way valve makes it possible to 
combine the main boom valve and the suction valve in one, and the two 
operations may thus be taken care of by this one valve. 

A good (piick shut-off valve should be provided in the main boom 
line. Several manul'acturers are using a spring loaded poppet type 
valve witli e('(‘entric and lever. This type may be opened or closed 
luerely by pulling a jerk line from the tractor operator\s seat. A screen 
sliould be plaeed in the boom lin(‘ to reduce nozzle clogging; and when 
using small nozzles, an additional s(‘t of sc^reens is most convenient for the 
boom line, eliminating the necessity of pulling the screen ai>art for 
(‘leaning. 

Hand booms ar(' best made of light metal alloys instead of the usual 
4 in. or I in. iron pipe. The most convenient valves are those which 
can be operated by squeezing the valve lever against the boom with one 
hand. \Vhen tlie lever is released, a spring closes the valve. The usual 
provision is tor 25 to 50 feet of oil resistant hose to su])ply one or two 
nozzles on the hand boom. 

Nozzles. 

Nozzh‘S prodiieing a flat fan discharge are generally considered to 
give most nniform coverage and strongest drive. Cone disebarge 
nozzles are ns(‘d by some mamifacturei’s for tlie very tine nozzles, 
greater uniformity of discharge being the reason for this ])ractice. 
Nozzles arc* made (*ither with a i-emovable tip and strainer, or the tip 
and b(Hly may la* forrm'd as a unit. Ap[)r()xin!ately \i> to 20 lb. per 
sq. in. ai‘(* r(‘(jidre(l to make the flat fan nozzle ‘'fan ont’^ or dis|)erse 
properly. Creater pressure increases the disclmrge and docreas(»s the 
droplet siz(\ For this reason, a low }>r<*ssiire of only 15 to 30 lb. per 
sq. in. is i*(‘('omm<*nded on the fine* nozzle to ])rev(mt fuming and drift 
due to the small dro|)lets. Higher pre^ssure also increase's the drive or 
penetrating (jualitv’ ot the nozzle* (iiseharge to a (*ertain point, after 


Degrees of-*-- 

fen width-— i 

Ji%sp.c.. I 

Improper height _(.not_cwered) i 


h .Nozzle J A» Height for single coverage 

Spacing | B» Height for double coverage 


Uniform sinaie cove 




A\//im\xx\ 

Imgropj^ height (unequeP cpvyage) 

77 // i\\JyMwi 

niform double covereQ</\ l\ I \l \LI 




Showing Correct Height op Boom poe Peopee Single and Dohsle 
Cover and Besolts op Impeopeb Boom Height.— Note that double 
coverage does not iiierease the amount of spray applied per acre 
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which the resulting smaller droplets reduce the drive. This is an 
important feature when general contact work is being done in rank weed 
growth. 

Nozzles may be arranged all on one side of the boom; or as is 
frequently done, alternate nozzles are placed on opposite sides of the 
boom and slanted toward one another; and double coverage as shown 
in Plate 72 is used. Double coverage does not increase the gallons per 
acre used but causes each swath to be hit by two nozzles in place of one 
and thus reduces the chance of skipping or leaving a portion of a swath 
uncovered when operating on rough ground and over irrigation checks. 



Plate 73. 

Chart Showing Height op Nozzles arove Weeds Required to give 
Single Complete Coverage for 6 to 48 inch Nozzle Spacing on Boom, 

AND Various Nozzle Spray Fan Widths. 

The nozzle height to obtain single or double coverage with different 
nozzle spacing on the boom is sliown in Plates 72 and 73. The proper 
boom height is always as low as can be used with the nozzles available 
so as to reduce possibilities of drift and skipping. Increased pressure 
widens the fan angle. Thus, the boom height may have to be changed 
when pressure is altered. 

Calibrating the Sprayer. 

One of the most important considerations in the design of a spray 
rig is the requirement of the spray job to be done. Suggested vplumes 
and pressures for various spray applications may be summarised roughly 
as follows:— 

(1) Selective oil sprays in carrots: 35-70 gallons per acre at 40-80 
lb. per sq. in. 

(2) Selective sprays in cereals, onions and linseed: 2 to 100 
gallons per acre at 20-100 lb. per sq. in., including low-volume 
application of hormone weedkillers. 

(3) General contact spraying (as for Johnson grass): 80-350 
gallons per acre at 75-150 lb. per sq. in. 
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These recommendations show the wide range of pressure and 
volume to be expected in normal weed spraying. 

The number of gallons per acre a sprayer will discharge depends 
on:— 

(1) Ground speed. An accurate check on tractor speed can be 
made by timing tractor and rig over a measured length of 
the held. 

No. of feet trave lled 682 
^ ’ No. of seconds 1,000 

Witli most tractors, 4 m.p.h. is a convenient speed. 

(2) Nozzle pressure. This should be kept within the recom¬ 
mended range for various types of sx>raying as mentioned 
above. 

(3) Nozzle spacing. This is chosen to ht in best with the spray 
jobs to be done. 

(4) Size of nozzle opening. It is possible, with a set of different 
nozzle sizes, to vary the gallons per acre OA cr wide limits with 
only minor changes in speed and pressure. 

(5) Amount of active ingredient in the spray mixture. This can 
be changed by adding water or oil. 

Plates 74 and 75 can be used to determine (a) the right size nozzle 
for a particular spray application, (h) the number of gallons per acre 
%vhich a nozzle of known discharge rate will ax)ply at various sx)eeds; 
and (c) the speed of travel to apply a required gallonage with nozzles 
of known capacity. 

For example, if it is desired to obtain the nozzle discharge required 
to have a 80 gallon per acie application made at 5 m.p.h. and nozzle 
spacing of 18 inches, refer to Plate 75, wdiich gives a reading of 73 
gallons j)er hour or about 1.25 gallons per minute per nozzle. For 
12-inch spacing, multiply the figure by 0.66, and so on. 

Spray fan widths are also given in the manufacturers’ catalogues 
in degrees at stated pressure for each nozzle. By consulting Plate 73 
the correct boom height can be found wjth a given nozzle spacing and 
for the fan width produced by the nozzle at the pressure used. 

It may be useful to determine the exact output of the sprayer after 
the nozzles have been installed, and the rig is ready for operation. The 
nozzle discharge data are based on water and will increase as oil is 
added to a maximum of 20 to 30 per cent, increase on straight oil. A 
check can be run on the sprayer, to sec if the calculation made and the 
nozzh^s chosen are correct, by operating the machine standing still and 
measuring the actual discharge in a pint container for a given time. A 
rough check in the field can be made by the use of a calibrated tank or 
by carefully measuring the amount required to refill the tank at the end 
of two or three rounds when a known acreage has been covered. 
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HOME MADE SPRAYING UNIT CONSTRUCTED BY 
Mr. E. APELT, YARGULLEN. 

This unit is simple in construction and has proved effective for wild 
turnip weed control. The diaj^ram shown in Plate 76 together with the 
photographs (Plates 77-79) will be of assistance to any grower desirous 
of building his own spray outfit. 

PJate 79 shows the unit with boom folded to facilitate travelling 
when the machine is not in operation. This is made possible by breaking 
the rubber connections at the centre of the boom and allowing each half 
of the boom and boom support to swing forward. 

Materials and Cost. 

These figures were kindly made available by Mr. Ai)elt. Costs 


shown were ruling prices at time of construction (1949). 

£ d. 

(1) Galvanised iron tank—500 gallons .. .. ..800 

(2) Centrifugal ])ump (l-inch intake, ^-inch outlet) . . 5 0 0 

(3) 3 only f-inch \vater taps .. .. .. .. 14 0 

(4) 52 feet of J-inch galvanised iron piping . . .. 16 2 

(5) No. 9 nipxdes (Bordeaux spray jets No. 11-01) .. 17 3 

(6) Short lengths 1-inch hose .. .. .. .. 4 0 

(7) 8 hose clasps .. .. .. .. .. .. 2 4 


(8) Angle iron for main support and boom (including 
welding costs). Main sux)port 3 inches; side 
braces 1 inch .. .. .. .. ..900 


£24 13 9 

In addition a power unit of at least 2 h.p. is required. Such 
engines are often a part of normal farm equii)ment and could be readily 
converted for use during ixulods when the spraying unit w^as needed. 



Plate 77. 

Showing Mr. Apelt’s Home-made Unit in Action. 
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Plate 78 

Showing Pumping Unit op Mr U Apii/p^s Spra\ Rig wiih Boom 

UlSCONNECTLD 



Plate 79. 

Showing Mr. Apelt's Unit with Boom Folded for Non-operatiOnal 

Travelling. 













J MABOH, 1950.] QUEENSLAND AUEICULTUEAL JOUENAL. 


145 



Winter Injury to French Beans. 

H. M. GH08ZMANN, Horticulturist. 

piiENClI })eans are naturally acla[)ted to sunimer f^rowin^r eonditions, 

and iti winter will thrive only in Hk^ most favoured, f’rost-frce 
localities. Even where no frost is experienced, x>i‘olonged low^ temiiera- 
tures or cold, drying wdnds may adversely affect the plant. This was 
very evident during July and August of 1949, wdien two distimd types 
of winter injury w^re prevalent throughout the main bean growing 
areas of southern Queensland. 

The first (Plate 80) is distinguished by numerous curved and 
stunted pods on apx)arently vigorous plants On examining the beans, 
it is found that the seed has failed to develo]), with consequent dwuxrfing 
of the pods. These rarely exceed four inches in length, and as they 
matui'e they become hollow’ and useless. This abnormal condition is 
caused by te!n[)eratures which are not? sufficiently low’ to injure the plant 
but low enough to prevent normal seed formation. It is most likely 
to occur on land which is just above normal frost level, and if such 
land is to grow beans the crop should be planted at such a time that 
it will not be fiow^ering during July and August. This means avoiding 
planting in April and May. 

The other abnormal condition is marked by the apjiearance of dead, 
scorched areas on the leaves. The first symjitom is a slight browning 
of the most exposed leaves and this is follow’ed over a period of several 
days by death of the area betw^een the main veins, and sometimes of 
the leaf margin. The veins may remain gi*een for some da3’s. The 
degree of injury differs greatly from place to place. Often an affected 
plant will continue to grow and appear little the w’orse for the damage 
to a few leaves. In some localities, however, jmung plantings have died 
out completely. 

While the exact explanation of this scorching is iineeidain, the 
most likely cause is prolonged exposure to very cold winds. Some have 
suggested actual frosting, but the topographical distribution of the 
trouble, together with its appearance over a period of several days, 
scarcely fit in with this explanation. Moreover, in past years, even 
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when much heavier frosts were experienced, it was not nearly so 
prevalent as during last July and August, which was a period of pro¬ 
longed, cold, drying winds. 

Where this injury rarely oceurs, it scarcely seems necessary to 
take any precautions against it. Where it oceurs frequently, the locality 



Plate 80. 

Winter 1n,iury to French Bean Plant Showing Curved and Stunted Pods. 


is not really suitable for winter beans, though in some eases the pro- 
vision of windbreaks may reduce the damage. Even where scorching 
does not occur, strong winds often do much damage by breaking the 
plants and drying out the land, and these adverse effects are generally 
sufficient to warrant the planting of windbreaks. 
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Approved Strawberry Planting Material, 
1950 Season. 

'T'HE Department of Agriculture and Stock proposes to extend its 

scheme for providing approved strawberry planting material to 
the 1950 growing season. Nominated crops will be inspected by Depart¬ 
mental officers and at the end of the season the names of growers having 
an approved source of runners will be published in The Queensland 
Agricultural Journal and The Fruitgrowers^ Gazette. 

Any grower desirous of having his strawberry runner bed approved 
by the Department of Agriculture and Stock should prepare the infor¬ 
mation required under the following headings and forward this to the 
Department not later tlian 1st May, 1950. 

Particulars required:— 

(1) Name in full. (2) Address (details). (3) The area of the plot from 
which it is intended to sell runners. (4) Source of the runners used to 
plant the crop under consideration. (5) Variety to be jdanted. (Only the 
varieties Phenomenal and Aurie may be nominated.) 

The strawberry grower will have to be prepared to undertake the 
following matters relating to his side of the work:— 

(1) Plant the area with runners from a source approved by the Department 
in the previous year. 

(2) .Keep the plants well cultivated and reasonably clean at all times, including 
the period from the time the crop finishes to the digging of runners. 

(3) Apply such fertilizers, insecticides, and fungicides as may be necessary 
to maintain the crop in good condition or as the inspecting officers may 
require. 

(4) Eogue out all virus infected and off type plants at not greater than 
fortnightly intervals or as directed. 

(5) Permit the roguing of virus infected or off type plants by the inspecting 
officer. 

(6) Destroy not later than November any strawberry plants on his property 
other than those subject to insx)ection for approval. 

(7) Supply any information which may be required by an in8i)ecting officer 
in connection with the api)roval scheme. 

(8) If listed as an approved grower to sell only such runners as are approved. 

(9) Make his own arrangements for the sale of his runners. 

(10) Furnish a list of all sales in excess of 500 runners not later than 
30th April, 1951, to the Department of Agriculture and Stock. 

(11) Accept the standards set out below^:— 

(a) At the first inspection (winter) the crop must contain not more than 
2 per cent, plants affected w’ith virus diseases. 

(b) At the time of subsequent inspections the crop must contain not more 
than 0.5 per cent, plants affected with virus diseases or 5 per cent, plants 
affected with off-type characters. 

(o) The crop must, in the opinion of the inspecting officer, be sufficiently 
well cultivated and free from weeds and pests and diseases in addition 
to those already mentioned to ensure that the planting material will be 
of good quality. 

The Department of Agriculture and Stock will undertake to inspect 
strawberry crops for the purpose of detennining whether they conform 
to the standards required for approval. The Department reserves the 
right to restrict those inspections to the number of croT)s which can be 
elSficiently handled and to those with a reasonable chance of being 
successful. 
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Tableland Milking Achievement. 



'Xearmont May 3rd" (top) at the Atherton Show last May broke the Ground 
Milking Competition record Ipr Australia with 85.9 lb. of milk and 3.3928 lb. of 
biitterfat. She bettered these figures at Malanda Show in September^ producing 
98 lb. of milk and 3.928 lb. of butterfat. "Leormont Jewel" (bottom) won the 
Junior doss at Atherton with 54.8 lb. of milk and 1.8845 lb of butterfat. Both 
animals ore owned by Messrs. P. J. Donaghy and Sons. 

The Minister for Agriculture and Stock (Hon H. H. Collins) Is shown 
decorating 'Xeonnont May 3rd" and also congratulating Mr. O. Donaghy on 
die Junior's jpeiionnaiice. 
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The Butter Improvement Service. 

L. L. MULLER and L. E. NICHOLS, Dairy Research Laboratory, 

Division of Dairying. 

IT has long been appreeiatecl that to attain and maintain the highest 
* standard of efficiency in the butter industry, a technical control 
service in the cliemical composition and baidcudological quality of the 
product is essential. 

GENESIS OF THE SERVICE. 

The realisation of the necessity for such a servi(*e led to the intro¬ 
duction of the Butter Standardi.sation Service in 1937. Under this 
scheme a limited number of factories wer(‘ given detailed chemical 
and bacteriological information on a fixed number of butter samples 
each month. During its operation, this scheme em])hasised the economic 
advantages to be gained and paved the way for its appli(*ation to all 
factories. 

In 1940 the present Butter improvement Service was instituted, 

OBJECTIVES. 

The objectives of the Service can be briefly stated as:— 

(a) To obtain the practical maximum of butter output from 
a given quantity of butterfat consistent with legal standards, 

(b) To maintain a uniform level of salting to satisfy consumer 
demands for an even flavour, and to ensure that the serum 
brine concentration is sufficiently high to retard bacterial 
development. 

(c) To obtain information on the standard of factory hygiene 
and the principal sources of contamination so that any 
damaging effect on quality can be diagnosed. 

(d) To help obtain the best keeping quality. 

PROCEDURE. 

General. 

Of the 53 butter factories at present operating in Queensland, all 
but seven are covered by the Butter Improvement Service. These seven 
comprise a group with high production, exporting from Gladstone, which 
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employ their own technologist and so provide themselves with a similar 
service using similar media, methods and standards to those used in 
Brisbane. The other 46 factories, with the exception of four on the 
Atherton Tableland, send butter for export through Brisbane or supply 
the Queensland Butter Marketing Board for Brisbane’s requirements, 
so that the butter is available for sampling at the time of grading. 

Sampling. 

Choice or, if necessary, tirst grade butter samples from the five 
most recent churnings of each factory are taken at intervals of about 
three weeks. These samples are subjected to bacteriological and chemical 
tests. 

Bacteriological Tests. 

Flaic Count and Casein Digester Count. —This is a method of 
(estimating the number of bacteria present in each gram of the butter 
and the Tuimber capable of digesting milk proteins. 

The Presumptive Cali form Test, which indi('ates the extent of post¬ 
pasteurisation contamination. 

Yeast and Mould Count. —This is determined by the plate method, 
using a dilferential medium which prevenis tlie growth of bacteria but 
encourages the growth of yeasts and moulds. 

A "‘Bottle/^ Test was formerly included to gain some information 
on keeping quality, but the method used was found to liave some 
disadvantages and the test was discontinued. 

Chemical Tests. 

The Moisture and Salt Content of eacih sample is determined. 

pH. —The pH of the butter serum is determined on each churning 
made from a separate vat of cream. The ])ll is a measure of the 
intensity of acidity or alkalinity in the butter and can be related to 
cream neutralisation in the butter factory. 

DESIRED STANDARDS. 

Bacteriological. 

Standards have been set for the four results obtained, namely:— 
{a) Plate count per gram .. .. Less than 100,000 

(h) Casein digester count per gram.. 5,000 or less 

(c) Yeast plus mould count per gram 100 or less 

(d) Presumptive Coliform test .. Negative in 1/10 gram 

To stimulate a competitive interest in the results and to give a 
simple figure that can be used to illustrate how closely a factory’s 
results approach the standard, a Bacteriological Quality Index (B.Q,L) 
is used. Based on the above tests, if the results fall within the standards 
mentioned 20 points are allotted, thus giving a possible total of 400 
points. If the number of samples differs from five the allocation of 
points to each result is varied accordingly so as to give the same total of 
400. 
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Chemical. 

Moisture .—The legal maximum moisture content of butter is 16.0 
per cent, and economy demands the closest approach to this figure. 
However, as penalties exist for butter containing excess moisture, an 
average better than 15.8 per cent, is diniciilt to achieve with safety. 
The results obtained by many factories show that this figure can be 
achieved in practice without difficulty. 

Salt .—Tlie maximum salt content of butter permissible for local 
requirements is 2.5 i)er cent, and for export 2.0 per cent. However, 
1.5 per cent, appears to satisfy most local demands, while 1.2 to 1.3 
per cent, is often asked for in export butter. For these reasons it is 
difficult to set a definite standard for salt, but 1.2 to 1.5 per cent, is 
considered a desirable tigUT-e. 

Points Score .—Again in moisture and salt control the competitive 
aspect has been recently intensified by the introduction of a points 
scoring system wliich. is used in quarterly and annual reports for 
j)lacing tile factories in order of merit. Most stress has been placed on 
the moisture control aspect by allowing 85 per cent, of the points for 
moisture and 15 per cejit. for salt. Because of the varying standards 
1.2 per cent, or more of salt is given full points. Full points are given 
for 16 per cemt. moisture, with only slight progressive reductions down 
to 15.7 per cent. Below this the i)oints fall off more rapidly. The total 
score j)ossible is 100. 

2 jI {,—In accordance with the recommendations of most investi¬ 
gators a provisional range of 6.8 to 7.2 was set for pH to ensure 
optimum kc'cping quality. 

Since their inception in 1948 the pH results have been providing 
useful information on neutralisation ])roeedures and accuracy in 
Queensland factories and have (*nallied guidance to be given to factories 
where necessa^^^ 

INTERPRETATION OF BACTERIOLOGICAL RESULTS. 

From the results of tests on each batch of samples a fairly reliable 
indication of the x^'incipal sources of contamination in the factory can 
be obtained. High total counts in the absence of casein digesters or 
coliforms are often due to ineffieient jiasteurisation, vath the resulting 
survival of large numbers of heat-resistant batderia. 

When casein digesters and coliforms are also numerous, (ion- 
tamination is suspected from such sources as piunps, pipelines, coolers, 
vats and glands. In some cases coliforms have been found to originate 
in the factory water supply. The yeast and mould count is practically 
a direct indication of the sanitary condition of the wooden churns used 
exclusively in Queensland. 

The question of butter texture bears strongly on the interpretation 
of bacteriological results. Where the butter is underworked, the 
moisture is distributed rather unevenly, many of the droplets being 
large enough to support bacterial growth between the time of manu¬ 
facture and grading. Grading comments are some guide here, as the 
butter may be underworked when the texture is open or mottle is 
present, thereby encouraging bacterial growdh. However, it is probable 
that finer distinction is necessary in some eases and it is hoped to 
include a microscopic examination for the efficiency of working in B.I.S. 
reports at a later date. 
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USE OF RESULTS. 

When completed, results are forwarded to the factory with appro¬ 
priate comments and sugg:estions. A copy is also forwarded to the 
local field officer, who is directed to check on the reasons for any 
departure from normal. Quarterly and yearly results are also compiled 
and circularised to show the seasonal and yearly trends. The recording 
of results in the laboratory enables a xvictiire of the factoiy hygiene and 
chemical control standards to be built up. When results indicate the 
need, or if a request is received for assistance, the services of a 
laboratory officer are made available for a survey of the factory. A 
bacteriological survey x)erformed by examining a series of samples at 
the factory wdll usually show the w^ay to remove sources of contamina¬ 
tion. Problems of texture or chemical control are also examined in an 
endeavour to find a solution. 

The results of bacteriological surveys of factories in the past have 
usually shown that attention to the following main points will give an 
improved B.Q.I.:— 

(1) Daily dismantling, thorough cleaning and sterilking of 
pipe lines and pumps. 

(2) The elimination of dead ends and undue length of piping. 

(3) The observance of a strict and intensive churn cleaning 
and sterilizing routine. 

(4) The prompt replacement of worn or pitted equipment. 

(5) Chlorination of the factoiy water supply, particularly the 
butter wash water. A concentration of 0.5 ii.p.m. of chlorine 
in the water entering the churn has been found effective. 
Colour standards for the orthotoldine test to check this 
concentration are supplied to factories. 



41-2 42-3 U3-4 44-5 45-6 46-7 47-6 46-9 

year 

Plate 81. 

Avs;raqe Bactebioi.ooical Qualitt Index. 
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RESULTS. 

Bacteriological. 

The average Bacteriological Quality Index from 1940-41 to 1948-49 
is shown graphically (IMate 81). It will be seen that satisfactory 
results were obtained early in the history of the Service and maintained 
until the year 1944-45. For the next two years a marked drop w^as 
evident, coinciding with the deterioration of factory equipment which 
had been practically unobtainable during the war years, the acute 
shortage of suitable detergents and chemical sterilizers, and, in many 
cases, the labour shortag(\s. The gradual improvement from 1946-47 
onwards has i)robably been i)artly the result of an imj)ro\'ed supply of 
necessary equipment, detergents, and chemical sterilizers. However, the 
intensification of efforts by field and laboratory staffs made possible l)y 
the availability of more otific(u*s, combined with the efforts of factory 
managers, has undoubtedly resulted in part of the improvcunent. 

(^]iarter*ly averag('s are probably more indicative of the true stan- 
<lard of factory hygiem*, as the i-esults show a strong seasonal trend. 
Table 1 shows the quarterly averag<\s for th(* last two years. It will be 
.seen tliat lower averages coimodi' with the summer months, and, of 
course, the flush period for butter }>roduetion, Avhich is the critical 
ti'sting time. The need for speidal (*are in the treatment of cream and 
butter manufacture in the warmet* months is shown by this trend. 


TABLE ]. 


Quarter. 

UU7-4S. 

lSUS-49. 

July-Sopiein her 

247 

279 

Octobor-Do(‘omb(U' 

209 

200 

January-March 

103 

187 

April-June 

227 

203 

Yoai’ly average 

210 

229 


Chemical. 

Moisiure and sail .—The improvement in the average moisture con¬ 
tent has been steady since the inception of the Service (Plate 82). The 
salt percentage, however, has varied to some extent (Plate 88) but 
extreme variation in the salt percentfigc which was common originally 
is now infrequent. 

Table 2 compares an estimate of the average composition of Queens¬ 
land butter prior to the introduction of the Service with an estimate for 
1948-49 (which includes an allowance for the group of seven factories 
with their own service). 

It will he seen that about 1 per cent, more butter is being obtained 
from the same quantity of butterfat, representing about 1,000,000 lb. 
on Queensland’s annual output. The improvement in moisture and 
salt figures between 1947-48 and 1948-49 corresponds with a gain of 
about 100,000 pounds of bntter. 






Salt Percentf 
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1.U5 



year 

Plate 82. 

Average Salt Results. 


15.7 



Plate 83. 

Average Moisture Result) 
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TABLE 2. 


— 

Prior to 
Stjrvice. 

1948-49. 


Per cent. 

Per cent. 

Water 

14.9 

1.5.62 

Balt . 

10 

1-33 

Curd . 

0-8 

0-83 

Fat . 

8.3-3 

82*22 


Intensification of the competitive aspect in moisture and salt con¬ 
trol by the introduction of a points score appears to have had a good 
effect, particularly in relation to the moisture i)ercentages. Table 3, 
showing the quarterly average moisture and salt x^^^^'^^idages and 
av(‘rage point score, illustrates this improvement. 


TABLE 3. 


Quarter. 

No. of 
Samples. 

Av(‘ia«f. 
per cent. 
Moisture. 

Av{‘ranc 
per cent. 
S.alt. 

Average 

I’olnts 

Score. 

tTanuaiy-March, 1948 . . 

471 

15-47 

1*21 

70-0 

Aj)ril-June, 1048 

391 

15-53 

M9 

76*5 

Jijly-Sej)teniber, 1948 .. 

484 

15-51 

1-29 

77-4 

October-Doconiber, 1948 

4.56 

15-56 

1 32 

79-5 

January-March, 1949 . . 

741 

15-62 

1-29 

83*0 

April-June, 1949 . . . . .. 

620 ! 

15-06 

1*27 

84*6 


The good position in butter composition is well illustrated by the 
fact that in 1948-49, 26 of the 53 butter factories averaged 15.7 i)er cent, 
or more for moisture and 35 averaged 1.3 per cent, or more for salt. 
It only requires a little better effort by a few factories low on the list 
to ensure the highest j)ossible efficiency in this asi)ect of butter manu¬ 
facture. 

pH .—The results since the introduction of pH determinations to 
tlic Service are summarised in Table 4, 


TABLE 4. 


Quarter. 

j No. of 
Samples. 

Per cent. Distribution of 
Samples. 

Average 

pU. 

5*6-6-7 
pll Range. 

fi-8-7-2 
pll Range. 

1 

7-8-8-2 ! 

pH Range. ; 

July- September, 1948 

143 

7 

32 

61 

7*46 

Octobor-December, 1948 ,. 

229 1 

12 

31 

67 

7*32 

January-Maroh, 1949 

404 

9 

42 

49 

7*26 

April-Jun©, 1949 

341 

6 

24 

71 

7*42 
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The small percentage of acid butters shown above (range 5.6-6.7) 
is desirable for the best keeping quality and it is hoped that further 
efforts will result in lowering the percentage of highly alkaline butters. 
If a residual cream acidity of 0.08 per cent, is aimed for by the factory 
operative, this objective should soon be achieved. 

CONCLUSIONS AND RECOMMENDATIONS. 

The results obtained and the methods used under the Butter 
Improvement Service for the past nine years are presented and 
discussed. It is shown, that, with the exception of a decline in bacterio¬ 
logical quality at the end of the war })eriod, there has been a fairly 
steady improvement in bacteriological and chemical quality of butter. 

The 0 ])erati()n of the Servic't^ througliont the years has been made 
easier by the increasing co-operation and interest of many factory 
managers. To further increase this interest, competitions using Butter 
Improvement Service standards as a basis for judging have been a 
feature of the Factory Managers’ (■onferences. Ihiis co-o{)eration has 
also been ap])reciated because of the opportunity it has afforded the 
Laboratory to conunence a study of some factors affe(qing the keej)ing 
quality of butter. 

The bacteriological results of many factories illustrate clearly tliat 
an excellent standard of hygieiu* can be maintained in practice by th(‘ 
use of adequate cleaning and sterilizing metliods. Criticism is often 
levelled at the bacteriological results on tin* grounds that some I’ai'tories 
with ratlier poor results still produce butter of good grading quality. 
It must be stressed that the grading (piaJity of butter is seldom directly 
related to the baederia counts, A faetory with ratluu* high eounts ean 
grade consistently well if the tx'pes of baeteria are relatively hainnless 
and if the butter is thoroilghly worked. However, where poor hygiene 
exists, bacteriological defects such as '^rabbito'’ can and do occur, 
often resulting in extensive losses. Prevention of sucli loss(‘s, and more 
particularly maintenance of that high standarcl of hygiene very m^ces- 
sary in handling any food material, are the reasons for a ba(‘t(u*i(»logical 
control system. 

The chemical control in butter manufacture has reached a stage 
where only a little more care and attention to detail is ne(.*essary to 
achieve a high overall standard of efficiency. Jn moisture control, 
furtlier attention by some buttermakers to the estimation of ehurn 
loads seems to be needed, while regular salt testing at the faetory should 
lead to more evenly salted biittei-. With neutralisation, frequent cheek¬ 
ing of the residual cream acidity and com})arison with the pH results 
sux>plied should facilitate adjustment of the pH to the range recom¬ 
mended. It is worth remcnibcring that, within limits, the percentage 
of salt in the butter bears little relation to the occurrence of grading 
comments about harsh salting. A butter of low salt content may well 
be i^enalised by a butter grader if the salt is poorly distributed and 
only partially dissolved through underworking, while a thoroughly 
worked butter of relatively high salt content will probably be free from 
any harshness. 

The uplift of butter quality is an urgent problem confronting the 
industry. Compliance with the standards set by the Butter Improve¬ 
ment Service, and careful cream grading, should ensure that any loss 
of quality from controllable causes in the factory is minimised. The 
major part of any furtlier uplift in butter quality .must, however, eoine 
from iinprQveinen of cream; quality^ .. .... _ 
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Wool and its Physical Properties. 

G. R. MOULE, Dire<?tor of Sheep Husbandry. 

'T'HROUCiIIOUT the history of our civilisation wool has been well 
known for the part it has played in clothing the people of the 
world. According to modern concepts, clothing should keep the body 
at its normal temperature and should protect it from sudden changes 
in the t(mi|)erature of the atmosphere. It should not cling to the body 
or feel wet, nor should it irritate the skin. It should be light and 
comfortable, and protect the body from the sun’s radiation. It should 
also be satisfying in appearance and should be easily laundered. 


temperature "V 



12 3^5 


HOURS 

Plate 84. 

Showing how Wool, as Compared with Fibres of Other Fabrics, 
Allows Tempeeatxjses to Fall Slowly. 
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Wool satisfies many of these criteria because of its physical 
properties. Woollen fabrics are particularly thermostatic—that is, they 
protect against sudden changes in temperature. Plate 84 shows how 
wool acts as a buffer and allows the temjierature to fall slowly, whereas 
the iion-hygroscoi)ic fibre allows it to fall very suddenly. Woollen 
fabrics are absorbent and ]iorous, clastic and resilient, and in addition 
are strong and durable but light and soft. It is well known that wool 
has an exceptionally high cajiacity for taking up dye, and accordingly 
Avoollen fabiles are satisfying in appearance. Ihaiause of their softness 
they do not crease. In addition, wool has the distinct advantage of 
being non-inflainmable. 

All of these qualities can be linked closely with the physical 
properties of wool and accordingly an appreciation of these is essential 
to an understanding of wool utilisation. 



Plate 85. 

Microphotooraph of Short and Long Wool. 

(From ‘‘World Book of Wool. 

Fibre Length. 

On first glance it appears to be easy to assess the length of a staple 
of wool. However, if an attempt is made to measure staple length 
it soon becomes evident that it is sometimes difficult to decide where 
the majority of fibres end. Should individual fibres be removed from 
the staple and measured while sufficient tension to straighten the crimp, 
but not stretch the fibre, is applied, surprising results will be obtained! 
In a staple of Merino wool which is about 3^ inches in length, some 
fibres as long as six inches will be found, while others will be as short 
as three inches. 
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The manufacturer is well aware of this variation in the len^^^th of 
the individual fibres in a staple and he also knows that lon^^ fibres spin 
strong yarn. For this reason the wool classer always diflCercntiab^s the 
short from tlie long stapled wools and the buyer looks for the longer 
wools when seeking lines which can be made into worsted material. 
A worsted yarn is spun rather tigiitly so that long tlir(*ads are (dosely 
wound about one another, and as the yarn lias a great number of twists 
per inch the long fibres grip firmly, giving the thread great strength 
and the fabric a smooth finish. 

The shorter wools are used for the mannfaifiure of materials known 
as woollens, in wliieh tlie longer fibres lie parallel to one anotlier and 
the shortei; fibres are allowed to criss-cross them. Woollen yarns are 
not spun as tiglitly as worsted yarns (Plate 86) and woollen fabric's 
have a soft flutfy finish. Blaidiets are a good example. 



Plate 86. 

Microphotograph of Worsted akd Woollen Yarn. 

(From ^EWorld Book of Wool.^0 

Fibre length has two important influences on wool jiroduction. A 
fleece consists essentially of a large number of minute cylinders of 
wool keratin, each possessing a certain length and a certain diameter. 
The longer the fibres the greater the volume of wool keratin in each 
cylinder and consequently the greater the weight of the fleece. On 
the other hand, the longer the fibres the more the fleece is likely to 
open, exposing the tips of the staples to damage by the radiant energy 
of the sun. Damaged tips break in the manufacturing process, forming 
short fibres called ‘^noil,While the noil can be worked in with the 
carded wools, it represents waste to the manufacturer who has bought 
the long wool for spinning into worsted yarn. 


160 QUEENSLAND AGRICULTURAL JOURNAL. [1 MaRCH, 1950j. 

Fibre Dlajneter. 

Merino wool is renowned for fineness of fibre diameter, while it 
is well known that the wool from the sheep of the British breeds m 
somewhat coarser. Despite their fineness, wool fibres have gnreat 
tensile strength and it is possible to spin them into fine yarns which 
are very strong. A surprising length of yarn can be spun from a pound 
of combed tops, as the wool is called after the fibres have been laid 
parallel. When the yarn is spun it is wound into hanks, each being- 
560 yards long, and a system of counting the number of hanks of wool 
which can be spun from a pound of combed tops, made from any line 
of wT)ol, has been adopted by the trade. 

Working with Merino w'ool produced in South Africa, Duerden 
established a relationship between the number of crimps per inch, the 
average diameter of fibres in a staple of wool, and its spinning capacity. 
The scale he developed is known as the Duerden Scale and it is set 
out as Table 1. 


TABLE 1. 

The OiMfiRDEN Scale. 


Count. 

Crimps 
per Inch. 

Average Fibre 
Diameter in 
Microns*. 

lOO’s . 

22-24 

15-4 16-2 

90’s . . 

20-21 

16-2 17 

SO’s . 

18-19 

17-0~17-9 

7()’fl . 

lG-17 

17*9-18-9 

66’s . 

14-15 

18-9-20-0 

64’8 . 

12-13 

20-0-21-3 

GO’S .‘. 

10-11 

21-3-23 

58’6 . 

S-9 

23 0~25-5 

56’8 

6-7 

25-,y-29 


*1 micron — 1/25,400 of an iiicli. 


Duerden worked mainly with wools grown by stud sheep which 
had fairly uniform conditions and were ade(piately fed. The relation¬ 
ship between crimp and fineness of Australian wools has been investi¬ 
gated by Lang, who has shown that the Duerden scale is too narrow 
to fit Australian conditions. The relationship between crimp and fibre 
diameter of wools grown by flock sheex) in Australia is not as close as 
that suggested by Duerden. However, because of com])ensating errors, 
a large line of wool usually spins close to the expected count. 

In a recent survey some groups of wool fibres whose diameters had 
been measured were submitted to a number of people who were asked 
to arrange them in order according to fineness. The results revealed 
that skilled wool classers were capable of recognising differences in the 
diameter of groups of fibres as small as 2,5 microns. Reference to the 
Duerden scale indicates that even skilled classers may find it difficult 
to differentiate between wools of consecutive counts by the visual 
examination of fibre diameter alone. 

It should not be imagined that all the fibres in a staple of woojl 
are of the same diameter. There is some variation even in the best 
jsrools, while some of the ‘‘rougher'' types may have wool which has 
a very wide variation in fibre diameter. ' 
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Plato 87. 

Showing thi: Kesults of Mearctrino the Diameters op the FjrrEvS 
IN AN Ev'en Staple of Wool. —The jiiimber of fibres in each thickness 
group is indicjited by the continuous black line. Tiie. dotted line shows 
the results which would be obtained from ineasuriiig the ^‘theoretically 
perfect ^ ’ sample. 

By measuring the diameter of a large luimber of! fibres in a sta])le 
and counting the number of fibres of each tliickness, it is jiossiblc to 
express the variation in fibre diameter by means of the graphs in 
Plates 87 and 88, These show an extremely even wool (Plate 87) and 
a very uneven wool (Plate 88), In tliis latter there is a group of 
eoarse fibres which may mask the appearauee of the whole fleece. Varia¬ 
tions also occur in the sha])e of fibres, some being quite oval. This is 
of particular importance in manufacture, because a few oval fibres 
amongst normally round ones may cause considerable distortion in 
the yarn. 

Variations in diameter of the fibres in a staple can be of paramount 
importance to the producer. Remembering that the weight of the 
lieece is dependent upon the volume of keratin in each cylinder of 
wool, it will be realised that the greater the fibre diameter the greater 
the volume of each cylinder. If, however, a group of coarser fibres 
masks the picture so that a sheep whose wool is predominantly fine 
^PPears to be a “strong’^ wool, its fleece may be considerably lighter 
than is anticipated. The importance of this to the man who is select¬ 
ing a top ram for stud use cannot be stressed too strongly. 
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Showing the Variation in Fibres in an Uneven Staple of Wool 
AND THE Difference in the Number or Fibres in each Thickness 
Group. —The distribution is indicated by the continuous black line, while, 
the dotted line shows the theoretical distribution of the fibres in each 
thickness group for a staple which has a wide range between its finest 
and coarsest fibre. 


The capacity of woollen clothes to protect the body from sudden 
clianges in atmospheric temperatures and to absorb moisture is largely 
dependent upon the diameter of the fibres. A large amo\int of air is 
entrapped between the fibres, and this insulates the body from sudden 
clianges in atmospheric temperature. The nap on blankets or on Harris 
tweeds increases the amount of air held between the fibres and this 
accounts for their warmth. In addition, wool itself is a poor conductor 
of heat and this gives protection against radiant energy as well as 
against sudden changes in temperature. 

It may come as a surprise to some people to know that the clothes 
worn by the average city man, and weighing about 8 lb., contain about 
1 lb. of water. When there is a dry wind blowing the amount of water is 
reduced to about i lb., while on a hot moist day it increases to over 14 lb 
The question immediately arises as to where this water is secreted Each 
fibre in a woollen fabric becomes ensbeathed by a thin film of water 
It is interesting that the total surface area of the fibres in 1 lb of 64’g 
Merino wool is about 800 square feet. As there are about 3^ lb ’ of wod 
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in the clothes worn by the average city man, the total surface area of 
the fibres is very high and this is responsible for the absorptive capacity 
of woollen fabrics. 


Tensile Strength and Elasticity. 

The experienced wool elasser always selects a staple from a fieece 
and tests it for soundness before he decides the line. He does this 
because the uses to which the wool can be x)ut are i)artly dependent 
upon its tensile strength and elasticity. Wools lacking tensile strength 
break easily during manufacture and form a large amount of noil. 
In addition, wools lacking tensile strength have to be l)lended with 
sound fibres to ensure a fabric which has normal strength. 

If an independcmt wool fibre is stretched it will expand a certain 
amount and then break. It is interesting to know that the same force 
M'ould be required to break a thread of steel of the same diameter. 
However, the other fibres used for clothing are stronger than wool— 
silk for instance has 2J-3 times the strength of wool, and nylon is 
still stronger. Cotton is twice as strong as wool. 

These fibres are not as elastic as avooI —tliat is, the wool fibre will 
stretch to a greater length without breaking. Besides giving the extra 
length obtained l>y extending the crini]), the i)rotein molecules in the 
wool fibre are arranged so as to permit extreme extension. It is known 
that the sinndle cells (‘an stndch up to three times their normal length. 
Some wools lack elasticity and tensile strength. Tliis is particularly 
noticeable in. the ('Use of fieeees grown by animals which have suffered 
from nutritional defiineneies or ill liealth. Ijick of tensile strength can 
be brought about by a decrease in the ATjlume rat(^ of production of 
wool keratin, leading to a general I’eductioii in the diameters of wool 
fibres. All example of this is seen in sheep which have suffered bad 
fly strike. 

New Zealand investigators found that there was a fairly definite 
ratio between the tensile strength of the fibres in the sound and tender 
parts of th(^ staple. Generally speaking, when there was slight break 
the sound regions of the stajilc could stand about three times the load 
of the tender parts. When the break was bad, the sound parts could 
stand about eight times the load of the tender parts. 

It is well known that sheep suffering from copper deficiency groAV 
wool whi(?li is '‘rotten,’' as it can be broken at any i)oint along the staple 
despite the la(ik of any indication of a decrease in fibre diameter due 
to a diminution in the volume rate of production of wool keratin. It 
has been suggested that when sheep are subjected to copper deficiency 
there is an interference with the arrangement of the protein molecules 
in the wool fibres. 

Handle. 

Handle is important to the manufacturer because it connotes 
whether the wool has “body”—that is, it indicates the fullness as well 
as the softness of the final product. 

It is a composite character which is not easy to describe. It refers 
to the ability of a line of wool “to fill the hand” and at the same time 
retain its traditional softness. 

The ability of any line of wool to fill the hand will be dependent 
upon the respective lengths of the individual fibres, the average diameter 
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of the fibres, and the variation in fibre diameter and the resilience of 
the fibres, which may be influenced by the arrangement of the protein 
chains. In addition, the amount of yolk and foreign matter may have 
an influence. 

The softness of a staple of wool is partly dei)endent upon the 
diameter of the fibres, on the pliability of the fibres and the presence of 
hairs of keinps in the staple, and on the imniber of folds in the outer 
cortical sheath of the fibres themselves. 

Wools grown by sheep depastured on copper deficient areas are 
notorious for their slipi)ery handle and for their lack of body. The 
trade often describes wools of this tyi)e as ‘'gutless.'’ 

When compared with wools of similar fibre diameter and staple 
length, copper deficient wools ai‘e somewhat like silk. They lack sub¬ 
stance and can be compressed into a small space. This is probably 
due to lack of elasticity and resilience, which may result from a 
retardation of the rate at which keratinisation is completed in the wool 
follicle. 

Colour. 

There is considerable variation in the colour of greasy wool, depend¬ 
ing upon the type of country in wdiich the sheep are running. A good 
deal of this is due to dust and vegetable matter, wdiich will come out 
during scouring, but there is some variation in the colour of the scoured 
w^ool and this is important to the manufa(‘turer and lienee to the buyer. 

Several factors influence the colour of scoured wools. Long- 
woolled sheep of the British breeds have a lustre about their wool, while 
that of the Downs breeds tends to be duller. It is usually considered 
that the so-called scales formed by the folded outer cortical sheath 
reflect a good deal of light. This helps to give avooI its w^ell known 
brightness, as distinct from the lifeless flat chalky white of fibres with* 
out surface scales. 

Environmental influences have an important bearing on colour. 
Wools which have been damaged by the sun's radiant energy lack 
brightness, and canary stain, resulting from sudden changes in feed 
accompanied by^ hot humid weather, is w^ell known in the trade. Because 
it eannot be removed by scouring it depreciates the values of clips very 
considerabl.y. 

The colour of wool, including its brightness, has an imx)ortant 
influence on its reaction in the dying vats. The dye gets in through 
the minute pores between the folds of the cuticle sheath. Thus the 
size and arrangement of the folds in the cuticle sheath influence the 
appearance of the dyed fabric. 


TUBERCULOSIS-PEEE CATTLE HERDS 


(AS AT 1st FEBRUARY, I960). 

Breed. 

Owner's Name and Address of Stud. 

Aberdeen Angus 

J crsey 

The Scottish Australian Company lAd., Texas Station, TexaA 

W. E. 0. Meier. ‘ ^ Kingsford ’' Stud, Rosevale, via Rosiewood, 

% 
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ANIMAL HEALTH 



Tick Fevers of Cattle in Queensland. 

C. R. MULTI EARN, Divisional Vetorinarj Officer. 

^LCK fever and redwater, tlie popular names applied to a disease of 
eattle eaus(^d by extreirudy small blood parasites transmitted under 
natural (*onditions by the eattle tick ( Boophiliis microplus). only oeciir 
within the ti(;k-infested zones. 

Infrodneed into northern Australia with the tick towards the end 
of tlie last century, it accompanied that pest in its spread southwards 
t h rou Q een si and. 

The initial outbreaks of tlie disease caused In^avy mortality, often 
ox<'e(Mlinfr nd per c(*nt. of the local cattle ])0])ulation. As the tick became 
ostablislu'd, however, the remaiiiin<? cattle acquired resistance, and as 
most youn^ cattle bred in tick-infested country develo]) a natural 
resistniKuq the disease is usually now only responsible for comparatively 
^unall losses within the tick-infested area. 

Cattle continually exposed to tick infestation carry these small blood 
parasites in their systems and are resistant or immune, whereas most 
oattle over one year old, which have been bred in tick free country, will 
readily contract tlie disease if exposed to ti(*k infestation. Such animals 
are rei’erred to as bein^ susceptible. 


Economic Importance. 

The disease is of serious economic importance to the Queensland 
cattle industry. As the tick is mainly confined to the coastal watershed, 
cattle bred in tick-free country (-annot lie nuived to and maintained 
in tick-inf(‘sted country wu'thout the risk of serious loss. This inter¬ 
feres with the free movement, fattening and marketing of cattle from 
inland to coastal Queensland and vice vej‘sa. 

Another form of loss and inconvenieuce is incurred wlien stud 
cattl(» ai’c introduced from clean districts into the tick area. If these 
cattle are forwarded direct to the holdings, it is certain that they will 
sutfer an attack of tick fever, often with fatal results, and conscRueiitly 
it becomes necessary to inoculate them prior to introduction to the tick- 
infested country. After inoculation, su(*h animals are highly resistant 
to infection. 

Frequently, losses occur in cattle in marginal country—that is, 
country situated between the definitely tick-infested and the definitely 
tick-free country. Owing to seasonal and other conditions, the animals 
in these marginal areas may not be exposed to ticks for several months 
or even years, and consequently become susceptible to tick fever. When 
they are again exposed to ticks, as they may be in a favourable season, 
severe loss is likely to occur. 
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Losses are also continually occurring in cattle within the tick 
zone. This occurs particularly in areas where dry seasons cause a 
diminution in the number of ticks or where these parasites have been 
killed out by too frequent dippings. 

Method of Transmission. 

As already stated, tick fever is an infectious disease caused by 
small blood parasites spread by means of the cattle tick, and does not 
occur where the tick is non-existent. 

The tick spends the wdiole of its i)arasitic life on the same animal, 
and if this animal is a '‘carrier’’ these blood parasites are taken up 
by the tick, which transmits througli its eggs these same parasites to 
its progeny, the larval ticks, which pass them into a second animal 
to which the progeny, in their turn, attach. In this manner, most 
cattle in tick-infested country are being constantly reinfected, and this 
keeps them immune or resistant to the disease. 

Ticks, as such, are therefore not responsible for outbreaks of tick 
fever, but the disease results from the blood parasite passing from one 
generation of ticks to the next. All ticks do not carry these organisms; 
for example, if a tick developed on a “non-carrier” animal, the next 
generation of ticks would not carry them. Ticks which carry the 
organism are often referred to as infective or “pathogenic” ticks, but 
to outward appearances they are no different from non-infective ticks. 
It has been stated that different types of ticks transmit difl‘erent forms 
of tick fever, but this is a fallacy, as there is only one common cattle 
tick in Queensland and this one transmits all forms of tick fever. 

Outbreaks of tick fever develop only when infective ticks become 
attached to susceptible cattle. 

There is quite a pronounced variation in susceptibility in different 
ages and types of cattle. Young animals have a strong natural resist¬ 
ance; hence they usually contract the disease in a mild form but 
develop a strong resistance, which is maintained x)rovided they are 
exj^osed to a certain degree of tick infestation. This age resistance 
gradually decreases, and is largely lost when the animal is 9-12 months 
old. 

As a general rule, old animals in fat condition are more susceptible 
and contract the disease in a more severe form than young light- 
conditioned animals. 

The incidence of the disease varies from year to year. It is usually 
most prevalent in a good season, when conditions are suitable for tick 
propagation, following a series of dry seasons. 

Symptoms. 

For many years, it was considered that tick fever in Australia 
was caused by a single blood X)arasite, but it is now known that several 
organisms may be responsible for different forms of the disease. The 
most important of these are the piroplasm and babesiella, both of which 
produce symptoms of redwater, and the anaplasm, which produces a 
more chronic type oi' disease. 

The first symptoil. in the redwater form of the disease is fever, 
and this may be noted even while the animal is apparently normal in 
other respects. The temperature gradually rises over a period of days, 
and it may reach a maximum of 106-108 degrees at the height of the 
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fever. In milking cows, there is usually a marked reduction in milk 
yield shortly after the onset of the fever. Scours may be evident in 
the early stages, though constipation usually follows. 

A few days after the onset of fever the appetite is depressed and 
the animal will isolate itself and stand in the shade. At this stage, 
the ears droop and the coat is roughened. Jaundice then becomes 
evident, and may be noted from an examination of the eyes or mouth. 
It may be difficult to detect in Jersey cattle. Eed urine may also be 
passed, and this must be looked ujion as a very serious symidom, for 
the animal is then in an advanced stage of the disease. In this advanced 
stage, the eyes are staring, the muscles quivei*, and the animal is 
unsteady on its feet; it finally collax^ses, becomes unconscious and dies. 

In the less severe cases, in which the animal recovers, it may or 
may not reach the stage of redwater and then gradually improves, 

finally coming back on to its fe(‘d after a period of several days. In 

such (jases, the animal loses condition, the blood becomes weak and 

there is a definite jiallor about the mouth and eyes. The crisis is usually 

passed in less than a week. 

In the anaplasmosis form, the course is less severe but more pro¬ 
longed, and the animal loses nuieh condition and becomes weak. It 
may take months to completely recover. 

Post-mortem Changes. 

The carcase may show small bleedings throughout the tissues, 
which are often stained a definite yellow colour, particularly noticeable 
in the fat, due to generalised jaundice. 

The body cavity may contain a quantity of blood-stained fluid, 
whilst the liver is usually enlarged and bronze coloured. The gall 
bladder may be full of thick bile. The sx)leen is very enlarged, some¬ 
times uj) to twice its normal size, and instead of being fii*m it feels soft 
and doughy and the interior is of a semi-fluid consistency. 

The kidneys are darker in colour than normal and enlarged. The 
bladder usually contains a quantity of urine, which may vary from a 
dirty red to a port wine colour. This, however, is not a constant 
feature, for on rare occasions an animal may die of tick fever and the 
urine remain a dark amber colour. 

Animals which die of the anaplasmosis fomi of tick fever show 
evidence of loss of condition, generalised jaundice and extreme pallor 
due to poverty of the blood, but the urine remains normal in colour 
or is a dark amber. 

Deaths due to anaplasmosis are seldom encountered, and the 
majority of tick fever deaths are due to the redwater forms, and 
particularly the form known as babesiellosis. 

Difficult Diagnosis. 

The foregoing symptoms and post-mortem findings are those 
encountered in typical cases, which should be diagnosed without much 
diffieulty. However, typical cases are sometimes encountered, and 
some di&culty may be experienced in making a field diagnosis. Again, 
there are other diseases which present both ante- and post-mortem 
findings very similar to those of tick fever, and in such cases it becomes 
necessary to enlist the aid of the laboratory to assist in correct diagnosis. 

Specimens to be submitted for this purpose are blood smears 
from the live animal (Plate 89), and, from the dead animal, liver, 
spleen and particularly kidney smears. 
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Plate 89. 

Taking a Blood Smear for Diagnosis of Tick Fever.— A vein in the 

ear is pricked, a drop of blood is spread thinly on a glass slide, aiid the 

smear dried rapidly. 

A smear is made by spreading a small drop of blood very thinly 
over the glass slide and drying it rapidly. 

Speeimens such as portions of the liver, spleen and kidm^y and a 
small quantity of urine may also assist in arriving at a diagnosis. 

Diseases whieh may be confused with ti(-,k fever are lantana 
poisoning, le})tospirosis and enzootic haematuria. 

In lantana poisoning, there is gentn-alised jaundice, ])nt no red 
urine. Other typi(*al features of this condition are peeling of the nose 
and black scours. 

Leptospirosis is very similar in many respects to tick fever and is 
frequently seen in its worst form in young calves, up to six months 
old, but also affects aged cattle. Ked urine is a prominent sym|)tom 
of this disease. 

Enzootic haematuria chiefly affects aged cows, which pass blood 
and blood clots in the urine. It is a more chronic disease than tick 
fever. 

Treatment. 

Fortunately, the redwater forms of tick fever may be treated 
successfully with certain specially prepared specifics, such as Acapriu, 
Pirevan, Piroparv, Babeson, etc., which can be obtained from most 
-Ashemists. These specifics are usually in the forms of a solution put up 
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Plate 90. 

IlYPODFRMrc Syringe and Ampoule of Specific for Treatment of Tick 

Fever. 


(vilher in ampoules of (>1() e e. (Plate 90) or in 50 e.c. rubber-stoppered 
bottles. The preparation must bo iujceteci under the skin by means of 
a hyiiodermie syidnge, and the dose rate is from G-10 e.c. JC the 
animal (ioes not recover witliin 24 hours after the injection of a single 
dosts treatment sliould be repeated. 

These drugs are very effective, particularly if given during the 
early stages, and evidence of recovery will usually be noted in less than 
24 hours, with complete recovery in a few days. 

In advanced cases, more difficulty may be exiierieneed in etfeeting 
a recovery, and it may be necessary to give two or (‘ven three doses at 
12-hourly intervals. 

In some instances, owners slionld be able to anticipate outbrcalcs 
of tick fever—for example, when susceptible cattle are inoculated or 
moved onto tick-infested country—and they should be prepared to treat 
these cases before they become too advanced. A temperature of 105- 
106 deg. should be looked upon seriously, and the animal treated, par^ 
ticularly if it is showing any other signs of illness. 
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In the tiek-intested area, any cattle which show signs of sickness 
and fever, without an obvious reason, should be suspected of develop¬ 
ing tick fever and treated as a precautionary measure. No ill elfect 
will result from the treatment if the animal is not suffering from tick 
fever. The drug, however, has no value as a preventive and will not 
be effective unless given when the animal is actually suffering from the 
disease. 

If it is necessary to move animals to yards for treatment, they 
should be taken quietly, as over-driving aggravates the fever and may 
cause collapse and death. 

If an outbreak occurs in travelling cattle, they should be spelled 
at some (ionvenient place and the affected animals quietly drafted off 
for treatment. 


Prevention and Immunisation. 

It fi’equently hapi)ens that it is necessary to transfer susceptible 
cattle from tick-free to tick-infested areas, and unless certain })re- 
cautions are taken in such crises losses are certain to occur following 
exposure of the animals to ticks. 

This precaution may take the form of preventive inoculation 
(Plate 91) and/or treatment with a tick repellant dipping fluid, such 
as DDT solution. TFie DDT treatment would be satisfactory if the 
animals were being held for temporary periods in tick-infested country, 
and they would luive to be treated at 7-day intervals. If the animals 
were to be ludd perinanently on tick-infested pastures, inoculation 
would be necessary. 

Inoculation consists of an injection of blood freshly dra^vn from 
a specially prei)ared aninfal (Plate 92.) Several systems of inoculation 
may be used according to circumstances. 

The most satisfactory system consists of a double inoculation, 
using firstly piroplasm blood, which gives a relatively mild reaction, 
and about a month later babesiclla blood, which fortilies the resistance 
produced from the first inoculation. 

These inoculations are best carried out prior to exposure to tick 
infestation, so that the animals will have a strong resistance to tick- 
borne redwaters when subsequently exposed to ticks. If these inocula¬ 
tions are carried out in tick-infested country, it would be desirable to 
regularly dip the animals in DDT or similar preparations to minimise 
the risk of tick infestation until the reaction has passed. 

It is not always practicable to undertake this double inoculation, 
so in many cases blood containing both these organisms is used. The 
risk of severe reactions is greater with this method, and unless pre¬ 
cautionary measures are taken and the cattle are kept under close 
observation losses may occur. 

Inoculation with a mild form of anaplasm may be combined with 
either of the above methods. 

After inoculated cattle are exposed to ticks, they should be care¬ 
fully watched for about one month. If no outbreak occurs within this 
time, it can be assumed that the inoculation has been successful and 
the animals will remain resistant. 

Cows which are heavy in calf should not be inoculated, for a 
severe reaction may bring on abortion. 
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Plate 91. 

iNOCULA'i'iNO A l^EAS'i’. .The iiuJlied of iiioeulatiou is identical for tlie 

X)reventivc and the curative trtifj tin eats. 

Cattle Which Should be Inoculated. 

Stud cattle wliicli have been bred and iivaiiitallied in tick free 
conn try until they are 12 niouths old or older should be iiioeulated 
])iior to being transferred to tiek-iivfested eountry. These inoeulatioiis 
are usually undertaken at the Aiiiuial Health Stations, under the 
supervision of Departiuental officers. 

Any cattle which have been bred or ruainlained in a tick-fi‘ee area 
for more than 12 months should be inoculated lielore lieirig transferred 
to tii^k-infested country. J^lood for this puriiose may be obtained from 
the Animal Ilealtli Stations, luit it should be used within 24 hours 
of despatch from tlie laboratory. 

If a large number of animals are to he inoculated, it may be more 
convenient to take a spe<ually prepared bleeder to tlie place where the 
inoculation is to be doiu*, and bleed it imnuuliately before the inocula¬ 
tion. 

Inoculations arc also regularly carried out in the ‘'marginal^ 
country, and in any other area where the degree of tick infestation is 
light and subject to fluctuation. 
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Plate. 92. 

Dra wing Bloot) for TNOCUiiATiON from a ^ ^ Blekder. ’ ^—The blood is taken 
from the jugular vein into a sterilized bottle. 


Owners can i‘re<iu,ently anticipate any marked increase in tlie 
degree of tick infestation and inoculate as a pre(*autionary measure; 
in other (-ases, iiRKUilatioits must l.)e regularly i)raelised eacli year to 
avoid losses. 

liotli Idood and bleeders for this woi’k can be obtaincal from the 
Animal Ileallh Stations at Yeeroiigpilly (near Brisbane) and Oonoo]d.)a 
(near Townsville). 


Noogoora Burr Poisoning of Cattle. 

G. C. KENNY (Inspector of Stock, Gjmpie), S. L. EVERIST (Bot.'iiu.st), and 
A. K. SUTHERLAND (Senior Veterinary Pathologist). 

■MOOOOORA burr {Xanthium punc/ens) is one of the M-orst weed 
pests in Queensland. 9'he Doparttnent’s records show that 
Noogoora inirr seedlings have frecpiently caused very heavy losses 
among cattle. In October, 1929, 11 of a herd of 55 dairy cattle died 
within a few days at Bundaberg and 42 head were lost on a farm at 
Goomeri. Deaths from Noogoora burr iioisoning are recorded also as 
occurring at Proserpine in 1936. Mundnhbera and Gymine in 1!>4], and 
Maleny in 1946. In September, 1949, 112 cattle (valued at £1,300) were 
lost in two days in the Gynipie district from Noogoora. burr poisoning. 
In the same month, 10 cows in two herds at Eumimdi died from the 
same cause. 

The purpose of this article is to record observations made on the 
recent outbreaks, to describe means of recognising the condition, and 
to suggest steps which should be taken to prevent loss from it. 
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Noogoora burr poisoning was studied experimentally at the Veter¬ 
inary Research Station, Glenfield, N.S.W., in 1930,* These experiments 
showed that: 

(1) Noogoora burr is poisonous to pigs, sheep and cattle, but 
only when in the very early stages of its growth, i.e. when 
the seed-leaves or cotyledons are still present on the plant. 

(2) The lethal doses of the plant appear to i)e: 

Pigs—2% of the body weight, or about 2 lb. for a 100 lb. pig. 

Calves—of the body weight, or about 4 11). for a 224 lb. 
calf. 

Sheep—A considerably higher percentage of body weight. 

(3) A lethal <iose of the plant usually causes death in from 
20-48 hours. 

( 4 ) Ilaernorrlmgic intiammation is produced in the stomach and 
intestines. 

(5) The poisonous ])rin(dple appears to be confined to the 
cotyledons (seed-leaves). 

DESCRIPTION OF PLANT. 

Xoogoora burr is an annual with (*oarse upright stems and spjvad- 
ing, broad, tootlu'd altei'iiaP* leaves on hun*' stalks. The stems and 
lei)V(‘s a!*e rough to the touch. Although tlie plant often grows six 
feet high, it fimpiumtly [)roduc(*s large ]uiml)ers of sc'eds when very 
invieh smaller. 



Plate 93. 

Noogooka Buer Seedling 24 Hours After Emergence. —Note leaf bud 
between the spreading cotyledons. 

~ R. Seddon and R. O.' C. King (1937)— N.S.W. Dept, of Agriculture 

Veterinary Besearch Beport No. 7, pages 101-108. 
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The burrs aT*e iiuirierous, oval in shape, about one inch long, brown 
A\^Ju‘ri ripe and eover(Ml with hooked spines. There are also two straight 
spines, like liorns, at one end. The ri|>e buri’s stick tightly to wool, 
hair and clothing and they float on Avat(‘r and so are distributed over a 
wide area. Tlie plant grows most abiuidantly on river and creek flats 
Avhieh are subject to tiooding. 

Each burr eoutains two seeds. One of iJiesc usnally germinates in 
tlie first finourable season after it is sIuhI, tlie other in a subsecpient 
season, liiirely do b{)th seeds germiiiatt^ at the same time. 

Germination takes place in warm weather following soaking rain, 
usmdly between the t)eginning of Sei>tember and the mid of March. 
Seedlings appear in from 4 to 9 days after suitable I'ain. At lirst they 
consist of two narrow, thick, smooth, tender, dnll-green seed-leaves 
(ealled (‘ot>’ledons) spreading out from tlu* top of a soft sappy stalk 
(Plate 93). Tlie cotyledons are about one in(4i long, hut grow rapidly 
to about two inehes. They are j-4 incli ivide. 1)1 unt at the end, broadest 
below the middle and taper to a tliiek, flattened stalk at the base. 



Plate 94. 

Noooooka Bure Seedling Three Days After Emergence.— Note the two 
true leaves with toothed margins. 
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Shortly after the cotyledons appear, the first true leaves emerge from 
between them. The true leaves are thinner in texture and somewhat 
rough because the}' are covered with short, bristly hairs. Tliey are 
broader than the cotyledons and their edges are tootiied (Plate 94 ). As 
the plant grows tlie leaves become larger and more; of them are prodii(*ed. 
The cotyledons, too, increase in size for a few days, then turji yellow 
and wither, usually when the plant is about two weeks old and caiM'ying 
four to six expanded true leaves. 

OBSERVATIONS ON RECENT OUTBREAKS. 

Outbreaks of Noogoora burr iioisoning occurred, as has been 
stated, in the Eumundi and Gympie districts during 1949. At (fympie, 
where 112 cattle died, 19 lierds were alfected. Deaths wore first recortled 
on 15th September, and the following morning a warning to all 
farmers was issued from the local I'adio .station. Most farmers (piiclcly 
moved tlieir licrds from biirrdnfested areas, so that losses occurred on 
15th and Kitli September only. The few herds that were not quickly 
shifted sustained losses up to a w^eek later. 

One fartri(‘r, after losing four cows on -loth September, removed his 
herd from the dangerous paddocks. He had no further losses for two 
days. Tiien the herd again gained access to burr seedlings and tliree 
more eows died in the next 24- hours. The cattle were again removed 
from tlie infested paddocks mid there were no more deaths. 

Tlie outbreak of Eumundi (mused the death of 10 eows in two 
herds, the deaths 0 (*cuiTing on 12th, 13th and 14th September. Jii the 
following month cases were reported in a herd at Waudoan and in one 
near Brisbane. 


Symptoms. 

In some lierds which appeared healthy at milking time, cattle Avere 
found dead wlicn mustering for the ncLxl milking. In others, cow's 
which ai)[)eared liealthy Avheri milked developed symptoms witliin a 
eou[)]e of hours, then collapsed and soon died. 

In the early stages there were signs of excitement, nervousness and 
tr(uni)iing, \v])i(di rapidly developed into a nervous twitcliing or tetany. 
Some atfectixl animals Avould charge when a}>proaclied. They Avere 
verv^ HAstless and the movements were jerky and the gait stilted. 
Abclominal pain Avas shoAvn by occasional kicking at the abdomen. Some 
animals salivated freely. 

Animals soon Avent dowui, apparently in great pain, and usually 
lay flat on their sides. There Avere muscular spasms involving the 
whole of the body and limlis. The skin was extrenudy sensitive and 
if touched on any part the animal AAmiild flinch violenHy. Tficre Avas 
a good deal of groaning and repeated Idcdcing. At times llie l)cast liall* 
rolled on its back as it kicked. This rolling may account for the lack 
of signs of struggling around some of the carcases. In tliese cases the 
beast probably Ivicked at the air instead of tlie earth so that the uiulis- 
turbecl state of the ground was not mx^essarily indicative of a ])aiuless 
death. Again, even in instances where the ground had not been torn by 
the hoofs, marks had usually been made by the movements of the head. 
In other cases there Avas evidence that the ground had been kicked a 
good deal during struggling before death. 
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Death usually occurred about two hours after going down. There 
was no scouring, although post-mortem examinations revealed severe 
inflauiination of the intestine. 

Course of the Disease. 

Cattle poisoned by Noogoora burr usually die within 12 hours. 
In one herd, however, deaths continued to occur 48 hours after the 
cattle had been removed from the burr. Pour cows had died in this 
herd before they w^ere sliifted, but no animal was noticeably sick when 
they were taken from the infested pasture. In another herd a few cows 
recovered without treatment, although they were sick when the herd 
was I’emoved from the burr-infested x>asture. 

Post-mortem Findings. 

The carcases bloated rai)idly after deatli and rigor mortis oeeiirred 
quiclcly. At times carcases bloated to such an extent that the skin burst 
and tlie eyes were forced from their sockets. 

In tile abdominal cavity there were orten many small and large 
haemorrhages on the outer surl'accs of the stonuK'h and intestines. The 
lining of the aliomasum showed in some cases intense iidiammation, in 
others moderate diffuse discolouration (congestion) with, a few 
liaemor'rhages, and in others no departure from normal. 

In almost all cases the snuill and large intestines were acutely 
inflamed, slioudng intense reddening and many haemorrliages of the 
mucous lining. 

Lesions noted in the liver in certain eases wore sAvelling of tlie 
whole organ, small scatter 9 d haemorrhages or brown (necrotic) sf)ots. 
Haeniorrhages were often present on the lining of the gall bladder and 
sometimes this organ was surrounded by a gelatinous exudate. 

In most affected animals the heart had many small and large 
haemori-hages on both the internal and external surfaces. 

In all cases examined, the bladder was distended with urine, sug¬ 
gesting that burr poisoning may interfere with ability to urinate. 

Diagnosis. 

Although there are certain rather striking .features about the 
symptoms and postmortem findings in Noogoora biUT poisoning of 
cattle, it might be confused with })oisoiiing caused by other plants or 
by arsenic. When eases of acute abdominal pain and death after a 
short illness occur a few days after rain in the warm months of the 
year, Noogoora burr poisoning should be suspected. 

The important point in diagnosis is, of course, evidence that 
cattle have grazed on Noogoora burr seedlings. Although it is some¬ 
times possible for a botanist to identify the seedlings in the paunch 
contents, the plants are soft and are therefore easily disintegrated by 
chewing and digestion. 

Nature of the Toxin. 

The toxin (poison) present in the cotyledons of Noogoora burr 
seedlings has not been definitely identified but it is evidently a sub¬ 
stance (possibly a glycoside) having a rapid and intensely destructive 
action on the intestines, liver and heart. Although some samples of 
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seedlings contain prussie acid, this is not always so, and in any case 
the syniptonis and i)ost-inortein findings are not those of i)russi*c acid 
poisoning. 

TREATMENT AND PREVENTION. 

The first and most imi)ortaJit step in treating sick animals and in 
preventing further cases is to remove the herd from paddocks contain¬ 
ing l)urr seedlings. After two to three weeks cattle can be returned 
to such })addocks if the seedlings have grown to the stage where the 
cotyledons have withered and dropi>ed off the plants. It should be 
noted, however, tliat repeated storms in warm weather may bring up 
fresh ci’ops of young sf'cdlings. 

As tlie imisonous princi])le in the cotyledons is not known, no 
specific antidote can be recommended. In fact, the rapid course of the 
disease would seriously limit the possibility of successful treatment. 

NOOGOORA BURR POISONING OF PIGS. 

Although the ex|>eriments done at the V'eterinary liesearch 
Station at (denfi(‘ld showed that i)igs are even more suscei>tible to 
Noogooi'a Imrr ]:)oisoning than cattle, natural cases have l)een rare 
among pigs in Queensland. The death of 15 pigs aged 4 to 12 weeks 
on a. fa ran in tire lliloela distri(*t is tlierefore wortliy of rec'ord. The 
outbreak was desc'/ribed by Mr. (5 Lilley, Insjrector of Stock, on 17th 
8ept(‘mber, 1949, as follows:— 

‘‘Tlui ])igs grazed on a cultivated fi(‘ld comi)lotely covered wdth a 
mat of Noogoora burr up to three inches high and were seen eating the 
bun* seedlings. Pigs first developed a stagger and eventually laps(*d 
into a (‘oma in which \.hey wT^re j)artly conscious. Death occurred 
wdthin 12 hours after the first symptoms were noticed. Some animals 
vomited and others had severe* diarrhoea. Post-mortem findings were 
generalised jaundice, swollen liver, pale soft kidneys and tliick dark 
urine. Deaths ocxuirred up to 15 hours after the pigs were denied 
access to the burr seedlings.’’ 

ERADICATION OF NOOGOORA BURR. 

The plants can be destroyed by spraying with hormone weed¬ 
killers. One crop of burrs can i)roduce at least tw^o crops of seedlings, 
so it is necessary to spray each cro[) as it ai)])ears. If tliis is done, the 
weed can be brought under control quickly. Noogoora burr is suscep¬ 
tible to hormones at all stages of its growrth but treatment is cheaper 
and more effective if it is done when the j)lants arc young. Hormone 
weedkillers are not poisonous to anirnaLs but i)recautions should be 
taken to avoid damage to crop i)lants such as lucerne. Grasses are not 
killed by the spray. 

For killing Noogoora burr the Department of Public Lands offers 
hormone weedkillers at cost price, freight free to the neai-est raihvay 
station. Applications should be sent to the Secretary, Land Admin¬ 
istration Board, Brisbane, with the following particulars:— 

(a) Name of property. 

(h) Rail centre for despatch of supplies. 

(c) Quantity required. 

(d) Area and density of Noogoora burr and/or Bathurst burr 
to be treated. 

A free pamphlet giving full information on the eradication of 
Noogoora burr is available also by request to the Department of Public 
Lands. 
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Breeds of Fowls. 

P. KTIMBALL, Officer in Charge, Poultry Briiiich. 

(Contimied from page 367 of Veceynber issve.) 

THE Al^STRALOHP (Plate 95). 

Queensland Standard as adopted hy the Australorp Society, the National 
Utility Poultry Breedera’ Association (Queenaland Branch), and the United Poultry 
Club of Queenaland. 

Head. —Medium in size; skull tine with no fullneaa over tl»o eyes; beak of 
medium length, strong and slightly ctirved; colour black; 5 points. 

Eifca. —Full, prominent and cxpr(‘ssive, dark-brown iris, the darker th(' 1>etter: 

5 points. 

Coinh, Waffles’, and I/ohc.v..Medium size, smootli and fine in texture; bright red 

in colour; comb erect, evenly s^'rrated, and following the curve of the head; wattles 
neatly rounded; lobes ivcll develo])ed: 5 points. 

Fare .—Briglit red, fine, not sunken, and as fre(‘ from feathering and wrinkleff 
as possible; 5 points. 

Xeck .—Medium length; slightly curved, and jirofnsivly featlnu'ed. 

JHjdy, ySlin, and Ahdoinen .—Body de<*p, broad-backed, and of good hmgtb, breast 
of nnalinm depth, broad and nicely rounded, keel straight, and of moderate huigth, 
tlie whole gicing a well-balanced a])pearance; wing.s WfdT formed ami carried close 
to body ; skin, white texture of finest ({uality; tlu; alidomen to be elastic and full, but 
avoiding indications of excessive fat or abdominal weakness: 35 points. 

Tail .—Medium length, angle about 35 degrees in the male and 20 degrees in the 
female; 5 points. 

Medium length, strong, and widti apart; shanks fine in bone and scale, 
free from feather or fiutT; toes straight and wadi spread; legs and upper portion of 
feet slate to black; sole of feet white; 5 points. 

Plirynage.Sofi, close, avoiding fluff and looseness; colour black, wdth green 
sheen; 7 points. 

Condition.—As indicated by general health, cleanliness of feathers and legs: 
10 points. 

Carriage .—Erect and graceful—^that of an active bird: 10 points. 

/it—Cockerel, 7 lb. to 8 lb.; cock, 8 lb. to 9 lb.; pullet, 5 lb. to 6 lb.- hen, 

6 lb. to 7 lb.: 5 points. 

Total: 100 points. 

Hisqualifieations. —Side sprigs, any deformity. 

Serious Defects. — ^White in lobes. 





Plato 95. 
Austealorps. 


The Australorp has been evolved by a process of selection by 
Australian breeders from the breed originally known as the Orping¬ 
ton. The Orpington was evolved by Cook, of Kent, in England. Cook 
states that this breed was made up as follows:—Minorca male mated to 
a Black Rock female. The female from that mating, was mated with 
Langshan males. The Minorcas used w^ere birds carrying red lobes, and 
the Langsh.ans were clean-legged. 

The Orpington as made by Cook was very little different from the 
Australorp of to-day. It was a breed made for its dual-purpose qualities. 
Unfortunately, the original Orj)ington w^as developed along certain lines 
by the fancier until it reached a stage when it was of little or no com¬ 
mercial value to the poultry raiser. Those who were interested in the 
breed from a commercial point of view, however, did not follow the 
popular trend and, in order to have something distinct from the show- 
breed, termed their stock ''Utility Orpingtons.From observations it 
was found that the longer-bodied, closer feathered birds wT,re more pro¬ 
ductive than other types and breeders therefore selected for these char¬ 
acteristics. It is considered that it is only in these two features that 
there is any outstanding difference between the Australorp and the 
Orpington as originariy made by Cook. 

The Australorp is the most popular dual-purpose fowl in Australia, 
being a particularly good egg-producer, especially during the first year’s 
production, and at the same time carrying table qualities that are 
appreciated. 

Constant selection has given the industry strains of Australorps in 
which broodiness is most rare, although the breed is classed as a sitting 
breed. As no standard existed until 1930, there is considerable variation 
in types as well as in weight. The weights as laid down by the standard 
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give a bird of sufficient size for table purposes, and breeders should 
avoid exceeding these weights with the same degree of care as they 
would employ in guarding against undersized birds. 

It is a rapid-maturing breed, pullets Jaying at the age of five months 
l)cing not uncommon, while eot'kercls can be marketed at the liveweight 
of 6 lb. at from 18 to 20 weeks. 

The standard for the breed gives a very good idea of what is 
required. As the Minorca and Langshan were used originally in the 
make-up of the Orpington, avoid using birds in the breeding pen 
showing any whiteness in ear-lobes or feathers on legs. Closeness of 
feather is desired. Therefore, in breeding, females with obvious cushions 
should be avoided. A common fault among males is the profuse saddle 
hackle standing out well from the body. Males of this type tend to 
produce females with excessive cushion. 

In many strains of Australorps there is a tendency for the conil) of 
the bird, instead of following the curve of the head, to run in an 
upward direction. This should be selected against in breeding stock. 



Plate 96. 

Chinese Langshans. 

CHINESE LANGSHANS (Plate 9G). 

General Characteristics, 

THE COCK. 

Skull small and full over the eyes. Beak fairly long and slightly 
curved. Eyes large. Comb single, medium sizes, straight and upright, showing good 
clearance, back of head, free from side sprigs, evenly serrated with live or six spikes 
of fine texture. Ear-lobes and wattles medium size. Face to be clean. 

Necic .—Of medium length, with a full flowing hackle. 

Body.—The l)ack fairly broad, flat, of ii>edium length, saddle, abundantly 
furnished with hackles; breast fairly deep and well-rounded from shoulder to shoulder, 
not flat; breastbone straight, with keel level. Wings of medium length, closely 
carried. 
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Tail .—Of medium size, carried gradually up and outwards to an angle of about 
35 degrees, and medium width, fairly close, furnished with plenty of tail coverts and 
two secondaries and two sickle feathers slightly longer. 

Legs .—Thighs medium length covered with short soft feathers. Shanks of 
medium length, small-boned, standing well apart and feathered down the outer sides 
(not too heavily or too scantily). 

Feefu —Toes (four) straight, slender, and W'ell-spread, the outer toe being 
feathered. 

Carriage. —Graceful, neat, and extremely active. 


THE HEN. 

The general characteristics are similar to those of the. cock, allowing for the 
natural sexual dill'(‘rences. 

Colour .—Beak light to dark-horn, not white. Eyes dark-brown. Face free from 
feathers. Wattles and (a;ir-lobes to be brilliant red. Legs and feet blue-black, showing 
pink between the scales; the web and bottom of feet pink-white (the deeper the pink 
the belter) ; toe-nails 'white. 

Vlumnge .—Dense black wdth a brilliant beetle green gloss free from pur])le or 
blue tinge, medium texture, not too tight like the. Game, not so loose as the Cochin. 

Weight. —Cock, lb.; cockerel, lb.; hen, 5^ lb.; pullet, H lb. minimum.- 

Eyes. —Dark-brown or black. 

Serious Defects .—yellow legs; white beak or yellow^ eyes; five toes; permanent 
white in the ear-lobes; slate or blue legs in young birds; wlute feathers; vulture 
hocks; wTv tail ; squirrel tail; lop com])S; side sprigs; crooked breast-bone amounting 
to deformity. Deduct up to 5 points for feathers on middle toes. It might be added 
that the female shajui should be free from lumpy or squat appearance, and that the 
back sliould l)e devoid of cushion or fullness at saddle. 

The Ijaiigshaii undoubtedly originated in China, where it has been 
bred for eentnries. The name is derived from the district of Langshan, 
in China. Major ( /road, after whom a variety is named, first introduced 
this breed into England in 1872. The first introduction of Langshans 
into Australia is unknown, 

Langshans are good table fowls, and the variety known as Chinese 
or Australian is noted for its egg-laying qualities. This variety has 
proved itself by repeatedly laying the highest number of eggs in the 
heavy breed sections of egg-laying competitions. In this regard it is 
^ quite comparable with the Australorp. The breed is not so popular as 
the Aiistraloiq), possibly because of the fact that the birds are smaller. 

The Chinese Langshan is a very compact bird, exceptionally alert 
and active, whilst the feathering is fairly close or tight. The face is 
usually exceptionally free from feathering and bright red—a good 
feature that should not be overlooked when selecting breeding birds. 

The standard calls for black plumage with beetle-green sheen. As 
this is not difficult to obtain, birds with purple or bluish sheen should 
not be used. 

Common faults that may be found are light-coloured eyes, feathers 
on the middle toe, and white feathers. These are features which should 
be guarded against in the selection of breeding birds. 
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BfiOBE ISLAKB BEBS (Plate 97), 

General Characteristics* 

THE COCK. 

Head .—Skull strong but not thick. Beak curved, moderately long. Eyes large 
and bright. Comb (a) single or (b) rose; (a) medium size, upright, straight and 
firmly set, with five even serrations; (b) low and firm, oval top covered with small 
points and terminating in a small spike, following the curve of the head. Eacc 
smooth. Ear-Jobes fine texture, -well developed and pendant. Wattles of medium 
size and moderately rounded. 

Kcclc. —Of medium length and profusely covered with hackle flowing over the 
shoulders, Init not too loosely feathered. 

.Bocb/.--Fnirly deep, broad and long, but a distinct oblong ratbe^r than srjuare; 
broad and full breast; long back, horizontal except where the neck hackle Hows over 
the shoulders and the saddle gently rises; largo wings well foidcnl and the; Dights 
horizontal; fairly small tail, sickles passing a little beyond the main feathers, well 
spread, and earritid soniOAvhat low (but by no means droo]>ing) to increase the 
apparent Icngtb of the bird. 

Lega. Of medium length; large thighs; well-rounded shanks free from feathers. 
Toes (four) straiglit, strong, and w’ell spread. 

Carriage.—AV'Yty active, and w^ell balanced. 

Weight. —8A Jh., cockerel, 71 lb. 



Plate 97. 

Rhode Island Reds. 
THE HEN. 


The general characteristics are similar to those of the cock, allowing for the 
natural sexual differences. 

Weight. —6^ lb.; pullet, 5 lb. 


Colour. 

Beak red-horn or yellow. Eyes red. Comb, face, ear-lobes, and wattles brUliant 
rod. Legs and feet yellow or red-horn. 

Plumage of Cock.—Hackle rod, harmonising with the back and breast. Wiiut 
primaries, lower web black, upper red; secondaries, lower web red, upper black • 
flight coverts black; bows and coverts red. Tail (including sickles) black or green’ 
black; coverts mainly black, but may be russet or red as they approach the saddl# 
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Remainder, general surface rich brilliant red, except where black is specified, free 
from shafting, mealy appearance, or brassy effect; depth of colour (red) is slightly 
accentuated on wing bows and back, but the least contrast between these parts and 
the hackle or breast the better, a harmonious blending desirablo. The bird should 
be of so brilliant a lustre as to have a glossed appearance. The under-colour and 
quills of the feathers should be red or salmon. Witli the saddle parted showing the 
under-colour at the base of the tail, the appearance should be red or salmon, not 
white or sinokCi. Black or white in the under-colour of any section is undesirable. 
Other things being equal, the specimen having the richest under-colour shall receive 
the award. 

JPlumage of the Jlcn .—TTackle red, the tips of the loAver fentlicrs having a black 
ticking but not a heavy lacing. Tail black or gn'en-black. Wings .as in the cock. 
Bcmainder, general surface lighter and more even than in the male, frei' from shaft¬ 
ing or mealy ap|)eara.n<H‘, and oxce|)T. wlu're black is specified a rich ('ven siiade of 
bright red, not as brilliant a lustre as the male. The uridcT-colour and <jUiJls of the 
feathers should be red or salmon. Bhack or white in tlH‘ nnd(M--colour of any section 
is undesirable. Oilier tlibigs being e<]ual, the specimen having the richest undcr- 
colour slinll receive the award. 

Scale of Toints. 


Colour (pluriiuge, &:c., 25, ey 
Typo, inoluding size 

Qiialitv and texturo 

Head . 

(kiiiditicm 

Logs . 

os 5) 



. . .'10 

. . 30 

15 

. . 10 
. . 10 
. . 5 
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Serious Defeets.— .Featlier or down on sliaiiks or f(*et, or unmistakabh^ indica¬ 

tions of a feather having been plucked from the saim*; bmily lo})])e«l combs, side 
sprig or sprigs on tlie siiigh^ comb; entire absence of main tail feathers; two 
absolutely white (so-called wall or lisli) (‘ves; a feather entirely white that shows in 
the outru’ plumage; an ear-lobe showing more than one-halt the surface permanently 
wliite (this d(H*s not mean the pah't ear-lidie, but the enanielled white) ; shanks and 
feet oilier than yellow^ or nat-liorn; any (hiformity. 

The Rhode Island Red is an American breed whieh originated on 
the sliores ol' Narragaiisidt Bay, in tlie State ol‘ l\iiod(^ island. The 
farmers in that district, with the object of improving the vigonr and 
table qualities of (‘ommoii farm flocks, engaged in erossing. The birds 
introduced for this purpose were (Jochin, Brown Leghorn, ]\Ialay, and 
Wyandotte. The result of cro-ssing and seleelion evidently interested 
serious-minded breeders in the bird, with tlie result that in 1901 a 
standard was drawn up and in 1904 the breed was admitted to the 
American standard of perfection. 

An outstanding character of the Rhode Island Red is its constitu¬ 
tion, the bird being of a very hardy nature. It i)ossesscs excellent 
table qualities and matures fairly rapidly, although chickens hatched 
later than August a])pear to lag. This may be a matter of individual 
strain. Although the breed is used extensively in some parts of the 
world for commercial purposes, such is not the case in Queensland. It 
has been, in the main, a fancier’s bird. Colour and size as aimed for on 
the show bench are probably responsible for the fact that less effort has 
been made to improve its prolificacy. It is a breed well worth greater 
attention being given to its xirodiiction ability by commercial breeders. 

In breeding, select standard weight birds. Oversized birds are 
invariably poor producers, and as there appears a tendency for the 
breed to revert to the smaller-sized birds of its ancestry, under-sized 
birds should not be used. 

The body of the Rhode Island should approach in shape a rectangle. 
It should be carried level and the line of the back kept horizontal. 
The wings should have no tendency to drop but should be carried on a 
level with the back. The back should be flat from front to rear and 
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also from side to side. It needs to be wide, and the width carried the 
full ]en^th of the body. The breast should be full and prominent to 
fill in the rectangular shape. A perpendicular line from the breast 
should meet the base of the beak. The bird should be well balanced, 
with legs under the centre; shanks fairly stout and of medium length, 
stiltiness to be avoided. 

Colour of eye in females tends to fade with production, and some 
good-eyed birds as pullets will have pale or greenish eyes as hens. Old 
l)irds with good eye colour are most valuable breeders. Select against 
dark or Idackisli streaks in beaks, as this fault is troublesome. Do not 
breed from extremely dark males, as females from this mating will 
invariably be mottled. Matings should consist of rich snappy coloured 
males of even shade in hackle, wing-bows, and saddle, and females 
which arc dark rich and even in colour. Tn addition to depth of colour 
the plumage should be lustrous bright and alive and not a dead brown 
or chocolate. 

Witli age white may appear in the hack and saddles of males, but 
if the bird was sound as a cockerel it is not a very serious defect. Very 
few hens approach closely their pullet colour. Those that do are most 
desirable breeders. 

[to be continued.] 


Protecting Infants From Disease. 

Danger Prom Plies. 

T he clangers arising from the housefly aro due to its promiscuous feeding 
habits and its intimate association with man. It will walk over and feed 
upon the faecal desposits in a ^Jrivy, the refuse in a garbage can, the pastries in a 
cake shop and the food in the kitchen and pantry with equal impartiality and in 
turn will convoy infective agents secured from the excreta to food during its 
journey. ITeneo it is oft'^n responsible for the spread of such intestinal infections 
as typhoid, dysentery an<l ^’‘astro-enteritis. Therefore it is imperative that you do 
all that is humanly possible to keep the fly menace at bay and there are several 
weapons at your disposal. 

The fly breeds mainly in manure piles, including human faeces, and in decaying 
vegetable matter. Its entire life cycle is usually completed in from ten to fourteen 
days and therefore open and exposed manure heaps should not be permitted to 
represent over a week’s accumulation, anrl the same applies to garbage. Another 
solution to this problem is afforded by the treatment of manure piles with sub¬ 
stances which destroy the larvae. Stables and cow sheds should have tight floors 
and be well cleaned. 

Trapping and otherwise catching the adult flies, particularly if practised at 
the beginning of the breeding season, if of distinct merit. Sticky fly paper and 
the swatter should be used in every home and eating house, and the screening of 
all doors and windows is another useful methofl of keeping flies at bay. There 
are also various lethal sprays containing BBT and other substances, and these 
provide another effective method of attack. 

The activity of flies as conveyors of disease organisms from excreta gives 
opportunity to reiterate the importance of collecting human excreta in privies that 
are of fy-iUjht constr”ction. It is essential to keep baby well protected from flies 
and other insects, so don’t forget to cover his cot, basinette or pram with a net at 
all times. Anything that goes in baby’s mouth should also be kept scrupulously 
clean and protected from contamination. 

All foodstuffs and baby’s milk imperatively must be kept covered with some 
dustproof material and stored in a cool, airy place. All milk and water intended 
for baby’s use should be boiled and all receptacles scalded before use. 

—^Matcrnal and Child Welfare Service. 
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ASTRONOMICAL DATA FOR QUEENSLAND. 

APRIL. 1950. 

Supplied by W. J. Newell^ Hon. Secretary of the Astronomical Society of Queensland. 

TIMES OF SUNEISE AND SUNSET. 


At Brisbane. 

MINUTES LATER THAN BRISBANE AT OTHEB 

PLACES. 

Date. 

Rise. 

Set. 

Place. 

Rise. 

Set. 

Place. 

Rise. 

Set. 

1 

a.m. 

5.57 

p.m. 

5.47 

Cairns 

21 

37 

Lorifircach 

31 

39 

6 

6.00 

5.41 

Charlevillo .. 

26 

28 

Qiiilpie 

30 

34 

11 

0.i)3 

5.35 

Cloncurry . , 

44 

56 

ItockOapipton 

7 

14 

10 

0.05 

5.31 

Cunnamulla 

30 

28 

llorna 

16 

18 

21 

6.08 

5.26 

.Dirranltatidi 

20 

18 

Townsville 

IS 

32 

26 

6.10 

5.21 

Emerald 

15 i 

23 

Win tun 

lif) 

44 

30 

6.12 

5.18 

Hugbomlen 

.29__J 

41 

! Warwick .. 

5 

3 


At Briabaue. 


Date. 


1 

2 

a 

4 

f> 

6 

7 

8 

9 

10 

11 

12 

Hi 

34 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 
20 

27 

28 

29 

30 


Kise. 


p.in. 

4.47 

.5,21 

5,57 

0.35 

7.1H 

8.07 

9.02 

10.03 

11.07 

a.m, 

12.10 

1.12 

2.10 

3.00 

3.59 

4.52 

5.44 

0.37 

7.32 

828 

9,24 

10.20 

11.14 

p.in. 

12.04 

12.49 

1.30 

2.07 

2.42 

3.1.5 

3.49 


Set. 


TTM i:vS OF MOONKISE AND MOONSET. 


MINUTES later THAN BRISBANE (SOUTHERN DISTRICTS), 
Ciiarlovillc 27 ; Cunnamulla 29; Dirranbandi 19; 

Quilfiio 36; Roma 17; Warwick 4; 

MINUTES LATER THAN BRISBANE (CENTRAL DISTRICTS). 


a.m. 

3.47 

4.52 

5.59 

7.08 

[ Date. 

Emerald. 

1 Loiigreach. 

Rockhampton. 

Winton. 

Rise. 

Set. 

j Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set, 

1 

17 

23 

|*~ 32 

39 

8 

14 

37 

44 

8.11) 

d 

30 

11 

1 45 

25 

20 

0 

53 

28 

9.31 

11 

21) 

12 

i 44 

20 

19 

1 


29 

10.42 

16 

18 

21 

1 34 

38 

9 

12 


43 

U.48 

ii 21 

10 

j 30 

1 25 

45 

0 

21 

I 27 

53 

p.m. 

l: 26 

12 

1 26 

27 

42 

2 

17 

1 30 

49 

12.47 

1.37 

i: 30 

21 

19 

37 

35 

12 

10 

! 43 

39 


2.20 

2.50 
3-27 

3.50 

4.23 

4.50 
5.18 
5.48 
0.21 
0 58 
7.41 
8.29 

9.23 

10.21 

11.23 

a.m. 

12.45 

1.27 

2.31 

3.26 


MINUTES LATER TUAN BRISBANE (NORTHERN MSTR ICTS). 


Date. 


1 

8 

5 

7 

9 

11 

13 

16 

17 

19 

21 

23 

25 

27 

29 

30 


Cairn.s. 
Rise. ! Set. 


24 

37 

48 

50 

55 

62 

42 

32 

21 

12 

5 

1 

(i 

10 

27 

34 


Cloucurry. 
Rise. I Sot. 


37 

24 

11 

3 

2 

8 

19 

29 

39 

48 

55 

50 

50 

45 

34 

28 


46 

55 

63 

68 

08 

60 

68 

52 

40 
38 
35 
32 
35 

41 
49 

53 


50 

40 

38 

32 

32 

30 

43 

50 

57 

02 

67 

07 

03 

00 

54 

49 


Hughenden. 
Rise. I Set. 


Townsville. 
Rise. 


31 

40 

48 

52 

51 

50 

43 

36 

29 

23 

19 
10 

20 
20 
33 
38 


41 
32 
23 
18 
17 
21 
28 
35 

42 
4ft 

52 

53 
49 
40 
39 
34 


21 
31 
40 
40 
4 5 
43 
35 
26 
18 
11 
5 
2 
0 
14 
23 
28 


Set. 


32 

21 

11 

4 

3 

8 

17 

25 

34 

40 

45 

40 

42 

37 

29 

24 


Phases of the Moon.—Full Moon. 3rd April, 6A9 a.m. 

9.42 p.m.; New Moon. 17th April, 6.25 p.m. ; First Quarter, 25tli April, 8.40 p.m. 

On IStU Anril the Sun will rise and set 10 degrees north of true east and true west 
respectively and^ on the 2nd and 15th the Moon will rise and set respectively at approximate 
true east and true west. « Uui from 

On the morning of 3rd April there will be n tota 
Queensland the beginning will be seen only an hour or so before the Moon will set ana on y 
a partial eclipse will he seen from this State. v 

Mercury.—U will remain an evening objeet all this 
oonatellatlon of Plecea will set 13 nUnutea nearly arbour after 

iru^^td'of^trzvrm -t mmute. after 

^Vmun.—Ot) the 11th of this month will re^.ch lt« Sreatcst angle west o^ ^he Sun when 
It will rise 3i hours before sunrise. At the t>eginnlng and end of the mm t ^ '1^ * 

8 hours 25 minutes before the Sun. Before they rise on the 6th, Venus win pus.s . uibi 
the north of Jupiter. .. . ,,, . 

Mars.—Which will remain in Virgo during the month on nair 

hour before sunset and at the end of the month will ri- g 

during the early morning hours, ranriuomus will rise 

hetwST 4 rtL?"a\d"T^m*rhnrat'-th"e ?nU"‘‘Uth. in the eon^tel.atlon of 

«in ”‘«e"midSrghr 

before sunrise and on the 30th setting 2 or 3 hours after midnight. 












New Moon O . F/rsf Oi!a.rier 
FuF Moon €1 , Lsiit Otis-^fer 
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Soil Conservation in Queensland. 

J. E. LA.T)EWIG, Senior Soil Conservationist, and A. F. SKINNER, Soil 

Conservationist. 


3. The Use of Vegetation in Soil Conservation. 

pRIOB to settlement, the lands of the State were well eovered with 

vegetation, and under these conditions erosion was limited to a 
harmless rate. Althongh it is not possible to restore those original factors 
and still maintain the present agricultural economy, soil conservation 
measures must be patterned on the natural conditions which, prior to 
settlement, reduced erosion to negligible proportions. 

This involves the utilisation of close-growing vegetation to the maxi¬ 
mum practicable extent in farm operations, the retention of a protective 
cover on as much of the land as possible for the major part of the 
year, and the maintenance of the soil organic matter content (Plate 98). 

These practices are very effective in controlling erosion because, 
firstly, they protect the soil from the impact of raindrops, thus ensuring 
that rain entering the soil is free of soil particles and therefore can 
penetrate easily; secondly, they check the speed of water flowing on the 
surface and so reduce its power to transport soil; and thirdly, by 
increasing the organic matter content of the soil the rapid absorption 
of rain is facilitated. 

Vegetative measures designed to assist in soil conservation are 
grouped as follows:— 

(1) Crop rotation and strip cropping. 

(2) Cover-cropping and green manure cropping. 

(3) Pasture improvement and management. 

(4) Stubble mulching. 

(5) Tree planting. 
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Plate 98. 

Protection of the Soil with Virgin Forest in the Background and a 
Cover Crop in the Orchard in the Foreground. 


CROP ROTATION. 

Crop rotation may^be described as a more or less rej^iilar sneeessioii 
of different crops on a single piece of land. The purposes of rotations 
are to ensure that the minimum area of land will be under clean 
cultivation conditions at any one time, to assist in the contro] of weeds, 
insect pests and plant diseases, and to aid in maintaining soil structure 
and fertility. . 

Crop monoculture has been practised extensively in the agriimltural 
areas of this State, primarily because of the greater returns from the 
main crops suited to the particular districts, but also because this 
practice simplifies farm management probhmis. Where systems of one- 
crop farming have been practised for an extended period, a deterioration 
in soil structure can be observed, and there has been a progressive 
decline in the organic matter content of the soil. 

The ability of a soil to withstand cultivation for a period of time 
without serious deterioration in structure depends largely on the 
colloidal complex, which is influenced by the organic matter content of 
the soil. 

When a natural vegetal cover is present and a soil remains 
undisturbed, the rates of accumulation and decomposition of organic 
matter are approximately equal, and usually a slight net increment in 
organic matter is observed. The greater aeration of the soil resulting 
from cultivation tends to accelerate the rate of decomposition in warm 
climates; therefore, though more organic matter may be returned to the 
soil by cultivated plants or organic material than that derived from 
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natural vegetal cover, soil under cultivation tends towards a lower 
equilibrium of organic matter. Until this new and lower level is reached 
there is a decline in the accumulated humus stocks of the soil. 

The inclusion of annual legumes in crop rotation (as green manure 
or cover crops) will materially assist in the maintenance of soil fertility, 
because leguminous crops are able to utilise atmospheric nitrogen, and 
this nitrogen is eventually returned to the soil as additional nitrate; 
however, since the rate of decomposition is rapid in tropical and semi- 
tropical zones, a lower organic matter accumulation can be expe(ded 
from green manure crops in these areas than in the temperate zones. 

When cultivated land is retired to semi-y)ermanent x)asture the 
factors favouring organic matter decomposition are arrested, and humus 
synthesis becomes possible. The structure-destroying effect of farm 
imyjlements is temporarily removed, and the extensive root develoj)ment 
■of the pasturage assists in binding the soil aggregates. Tlu^ short-term 
(or ley) i)asture therefore assumes an imjjortant role in a rotational 
|)rogramme for any of the agricultural areas of the State, firstly because 
of its value in rediudng the erosion hazard, and secondly, because it is 
the most practical method for imjjroving soil structure and inci*easing 
soil organic matter. 

The essential features, then, in a rotational programme are the 
inclusion of— 

(1) the main cash iiroduciug crop or crops; 

(2) annual leguminous crops for the maintenance of soil fertility 
and protection of the soil; 

(3) i)asture leys for restoration of structure and maintenance 
of soil organic matter. 



Plate 99. 

Strip CROPPiNa in the United States.—C otton is grown in the cultivated 
strips and cereals in the alternate strips. 

IPhoto, by U.8. Department of Agriculture, 
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STEIP CROPPING. 

Strip cropping is a system in which farm crops are planted in 
relatively narrow strips on the cOintour —that is, across the slope of the 
land—and so arranged that strips of erosion-inducing crops, such as 
maize, peanuts, or sunflowers, are separated by strips of dense, erosion- 
resisting (*rops such as wheat, cowpeas, oats, barley, lucerne, or pasture 
(Plate 99). Successful strip cropping requires the adoption of a 
balanced crop rotation programme. 

Careful planning is necessary to make the best use of strip cropping 
practices and to enable the soil protecting legume-grass strips to be 
grazed without interfering with adjoining strips of clean cultivated 
crops. In regions with moderate to high rainfall and where the soils 
erode readily, strip cropping must be supplemented by contour banks. 
In contour banked fields the width of strips is usually determined by the 
bank spacing, but in general, to meet the requirements of soil conserva¬ 
tion, the strips of clean cultivated land should not be wider than 100 
feet. 


COVER CROPS AND GREEN MANURES. 

Protective cover crops are important in safeguarding fields from 
erosion; where land is fallowed during summer months, and is subject 
to damage by high-intensity summer storms, the use of annual legumes 
can assist materially in reducing erosion losses, and at the same time 
help in the maintenance of soil fertility. In this case leguminous cover 
crops should be sown in early summer to provide protection during the 
dangerous ^ ^ storm months and still allow" sufficient time to prepare a 
satisfactory seed-bed for the sowing of the winter crop. 

In fruit-growing area's cover crops may be almost continuously used 
to avoid the exposure of a bare cultivated surface to erosive agencies. 
Annual legumes are frequently utilised as cover crops during critical 
periods and later turned under as green manure crops; their value as 
cover crops is enhanced by their fertility building value. Legumes used 
for this purpose include cowpeas, pigeon peas, field, peas, lupins, and 
velvet beans. 

PAISTURE improvement and MANAGEMENT. 

Native pastures are playing a very important role in protecting 
grazing lands and the upper slopes of agricultural lands, but there is 
a vast field for improvement in land utilisation by the retirement of 
steeper arable land to permanent pastures. Where top-soil losses are 
serious, pastures, while protecting and improving the soil, will often 
produce greater returns through grazing than are obtained through 
cropping such land. 

Continuous cultivation of steep lands for the growth of annual 
forage crops, such as oats, batley, Sudan grass, &e., subjects the land to 
an unnecessary erosion hazard. Retirement of these areas to permanent 
pasture will prevent further severe erosion; some initial difficulties may 
be experienced in the determination of suitable grasses for each district, 
but adaptable species can be found for areas which it is economically 
feasible to devote to permanent grass (Plate 100). Departmental 
officers will provide guidance in respect of these matters. 
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In medium to low rainfall grazing areas of the State, the eifectiveness 
of pasture management practices is conditioned by the frequency of 
droughts, and favourable results obtained by careful management may 
often be lost due to the occurrence of a drought, because all available 
pasture may be grazed bare in order to keep stock alive over a critical 
period. Despite this, every effort should be made to adopt pasture 
management practices which wdll ensure the maximum utilisation of the 
protective value of grass and, in particular, to retain as much as 
practicable of the ground mulch of dry grass. Pasture burning is an 
invitation to soil erosion, because it not only removes the protective 
coyer of standing grasses but also destroys the valuable cover of grass 
residues. 



Plate 100. 

An Improved Pasture in South-eastern Queensland. —Soil losses are 
minimised and soil fertility and structure are improved when arable land 
is retired to this type of pasture for three years in ten. 


STUBBLE MULCHING. 

Farming techniques in the past have consisted of either the complete 
‘‘turn in’^ of crop residues or their destruction by firing. The harmful 
effects of stubble burning are obvious and lead to the associated decline 
in soil nitrogen and organic matter, but it is only in recent years that 
it has been realised that complete burial of crop residues may not be 
entirely beneficial. The soil organic matter content is oiily slightly 
increased by this practice and the crop residues are not being utilised 
for the protection of the vulnerable soil surface. Recent experimentation 
has shown conclusively that crop residues must be retained on the soil 
surface if they are to offer adequate protection. As a result, a new 
system of agriculture is in the course of evolution. It is known as stubble 
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mulch farming or sub-surface tillage, in which cultivation operations are 
Carried out without burying more than a limited amount of stubble. 
Special machinery is being evolved to meet this need, and in wheat¬ 
growing districts it will shortly be possible to farm continuously 
beneath a protective mantle of stubble Many farmers by adapting 
existing farm machinery have been able to retain the maximum of trash 
as a surface mulch with satisfactory results (Plate 101). 

The advantages of stubble mulching are obvious While a surface 
cover of crop residues can be maintained, high-intensity rains lose much 
of their danger; the stubble blanket absorbs the energy of the raindrops, 
which trickle slowly through and are readily absorbed by the soil. 
Downslope movement of water and soil is impeded by the stubble cover, 
and moisture losses by evaporation are reduced, enabling crops to survive 
longer during dry spells. 



Plate 101. 

Perfect Protective Blanket of Wheat Stubble after one 
Ploughing with a Sundercut.—N o soil was lost in a S-inch storm 12 hours 
before this photo, was taken. 


Surface mulching of sloping orchards and vineyards considerably 
reduces soil and water losses, but in addition will assist in weed control 
and will ensure the replenishment of the soil organic matter. Under 
these conditions it is often profitable to grow “stubble'' crops in an 
adjoining area and transport and lay down the mulch by hand. A 4-6 
inch depth of mulch is the usual requirement for orchard work to 
facilitate weed control and to ensure that the process will not have to 
be repeated too often. Stubble mulching and cover cropping techniques 
offer the soundest approach to the erosion problem in the steep coastal 
fruit-growing areas. 
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TREES. 

The comparatively slow rate of erosion in forested areas prior to 
land settlement is proof of the value of tree cover in preventing erosion. 
The canopy effect of trees assists considerably in reducing the soil 
destroying impact of raindrops, but, more important, the mulch cover 
beneath trees assists water absorption and prevents removal of surface 
soil. Tree roots bind the soil, and on steep slopes and the sides of water¬ 
courses, where the soil can readily slide, tree roots provide the necessary 
stability. Landslides have often followed the removal of trees on very 
steep slopes in coastal areas, and the condition can only be corrected by 
restoring the tree cover. 



Plate 102. 

Farm Wood Lot Protecting the Homestead from Wind and Ensuring a 
Permanent Supply of Timber for Use on the Farm. 

iPhoto. hy Forestry Sub-Department, 


Tree jilanting, therefore, finds very wide application in soil con¬ 
servation work. Wood lots (Plate 102) on every farm ensure a 
permanence of timber and wood supplies, and a protective shelter for 
birds and other wild life, so necessary to maintain the biological balance 
in nature. 

The complete retention of all trees should be practised on steep 
slopes and on the sides of watercourses; ringbarking should be restricted 
to those areas where stability can be achieved without trees. In areas 
subject to wind erosion shelterbelts of trees are invaluable in reducing 
the erosion losses, particularly if they are established in lines at right 
angles to the direction of the prevailing winds. 
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A Progress Report on Potato 
Fertilizer Trials. 

W. J. CABTMILL, Senior Soils Teclinologist, Agriculture Branch. 


D uring recent years the Department has conducted a series of 
fertilizer trials with potatoes in the principal potato-growing areas 
of the State—^namely, the Lockyer Valley, the Fassifern Valley, and the 
Lower Burdekin districts. The object of these trials is to determine the 
major plant food requirements of the crop for the principal soil types 
in the various districts, using the yields of first grade potatoes as the 
basis of the determinations. 

PLANT NUTRIENTS ADDED IN FERTILIZERS. 

There are at least 12 plant food elements which are essential for 
the proper nutrition of plants. Some of these are required in relatively 
large quantities and are referred to as major plant nutrients; others 
are required in only very small amounts and are referred to as minor 
plant nutrients. The latter are present in sufficient quantity for plant 
needs in most agricultural soils and so do not need to be added as a 
routine fertilizer practice. Indeed, injurious effects on plant growth 
may follow a too liberal application of some minor elements. Copper, 
zinc, boron, and iron are examples of minor i)lant food elements. The 
])lant foods usually added by applications of ordinary commercial 
fertilizers are three of the major plant foods (namely, nitrogen, 
phosphorus, and potassium), because deficiencies of these nutrients 
are most common in soils. The trials reported here were designed to 
determine whether there are any deficiencies of these three plant foods 
in the soils of the principal potato-growing areas. 

FERTILIZERS COMMONLY USED, 

A fertilizer which suppUes nitrogen, i)hosphorus and potassium is 
commonly called a complete fertilizer, while one which supplies only 
one of these plant foods is often referred to as a straight fertilizer. 
Common examples of straight fertilizers are sulphate of ammonia, which 
supplies nitrogen; superphosphate, which supplies phosphorus; and 
muriate of potash, which supplies potassium. A complete fertilizer is 
usually a mixture of straight fertilizers. It is only necessary to use a 
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complete fertilizer when the soil is deficient in all three of the above 
major plant foods. Furthermore, it is not wise to apply ■‘fertilizers 
indiscriminately, as best results are obtained when they are used so 
that the proportions of the three plant foods in the soil are properly 
balanced. In other words, the amounts of nitrogen, phosphorus and 
potassium added to the soil should be such as to make the proportion of 
each present in the soil suitable for the particular crop. These amounts 
will vary according to the composition of the soil and the requirements 
of the crop. For example, a soil inherently high in phosphorus might 
require only nitrogen and potassium, and the addition to it of a fertilizer 
supplying phosphorus would not only be a wasteful expenditure of 
fertilizer but might also upset the balance of the nutrients in.the soil 
so that the maximum benefits from additions of nitrogen and 
potassium might not be obtained. 

THE FUNCTION OP PERTILIZEES AND MANURES. 

The purpose qf using artificial fertilizers is simply to correct any 
deficiency of the major plant foods in the soil. They do not make up 
for other deficiencies such as a lack of organic matter or humus, improper 
preparation or insufficient cultivation of the soil, or for a lack of 
moisture. Organic matter has an important function in soils: it supplies 
humus, which, as well as providing plant foods, has an important effect 
on the structure or tilth of soils, particularly of heavy soils, keeping 
them loose, open, and friable, and permeable to water. Organic matter 
greatly improves the water-holding capacity of light soils. The develop¬ 
ment of a loamy structure or tilth greatly improves the productivity 
of potato soils, so that the maintenance of a satisfactory humus content 
should be an integral part of the fertility maintenance programme of 
potato soils. The loss of humus is partly made good by the additions of 
large quantities of organic matter, such as by ploughing in bulky green 
manures and cover crops and by using liberal quantities of farmyard 
manure; but to build up the organic matter to any appreciable extent it 
is usually necessary to put the area into grassland for a period. A 
dense vigorous cover of pasture for a year or two will make a considerable 
improvement in soils depleted of organic matter. The loss of mineral 
plant foods such as phosphorus and potassium must be made up by 
using fertilizers, and it is often necessary to supplement the nitrogen 
supply by using inorganic nitrogenous fertilizers even though a green 
mariure has been ploughed under. 

FIELD TRIALS. 

The most satisfactory way of diagnosing the nature and extent of 
nutrient deficiencies in a soil for any particular crop is by a properly 
conducted field trial in which the various plant foods are added to the 
soil in different quantities both alone and in various proportions. In 
fact, trials of this kind are necessary to determine the amount of 
fertilizer to add to a soil to give the most profitable crop response. 

Because of differences in the fertility of soils due to differences 
of type it is necessary, in order to determine the fertilizer requirements 
of the different types, to establish a number of trials on farms scattered 
throughout the district. To do this the co-operation of farmers is required 
and the willingness with which this co-operation has been given in 
establishing these potato trials is much appreciated by the Department. 
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Although the trials are set out with care and accuracy there are 
always some which give no useful results because of damage to the 
crop by certain diseases or some other uncontrollable factor. Only data 
from trials which are known to be reliable are used for the purposes of 
interpreting the results. 

The results of trials which have been conducted in the various 
districts over the last four years are discussed below. 



Plate 103, 

A Potato Crop in the Lockyer Valley. 

TRIALS IN THE LOCKYER VALLEY. 

Potatoes are mostly grown in the Lockyer Valley without the use 
of artificial fertilizers. However, in recent years there has been a growing 
tendency amongst farmers to apply fertilizers and there is no doubt 
that in many cases the results have been beneficial. Complete mixtures 
are mostly used, but it would appear from the results of soil investiga¬ 
tions that complete mixtures are not required, while field trials have 
shown that the beneficial effects of the mixtures can usually be ascribed 
to only one ingredient of the mixture. Field trials are the ultimate 
criteria of the soil’s fertility status. The Lockyer Valley trials have so 
far shown that the nutrient which is most frequently deficient in the 
soils of that district is nitrogen. A few eases of potassium deficiency 
have been found. Phosphorus, however, appears to be present in ample 
quantities for plant reciuirements in all the soils examined. 
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The results of these trials were as follows:— 

Autumn, 1946. 

Oatton (M. J. Lojran). 

The soil type on the site of this trial was a brown-grey alluvial 
clay-loam. The only response was to sulphate of ammonia, which 
increased the yield of first grade potatoes by over one ton per acre when 
it w^as applied at the rate of 4 cwt. per acre. Superphosphate and 
muriate of potash had no effect on yield. The result shows that the soil 
is deficient in nitrogen, but contains sufficient phosphorus and potassium 
for the needs of the crop. 

The mean yields for sulphate of ammonia applications were as 
follows:— 


Sulphate of Ammonia. 

First Grade I^otatoes. 

First and Second Grade 
Potatoes. 

(Cwt. per acre). 

(Tons per acre). 

(Tons per acre). 

Nil . 

4-43 

5-37 

2 

4*79 

5*81 

4 .j 

.5-47 

6*51 


As the table shows, there was a progressive increase in yield with 
increasing applications of sulphate of ammonia. 


Paree (A. Bachmann). 

This trial was carried out on a fairly heavy but friable alluvial soil 
on Laid ley Creek. The response in this case was to potassium. 
Applic'ations of nitrogen and phosphorus i)roved to be of no value. The 
increased yield of first grade tubers from an a])plication of 2 c.wt. per 
acre of muriate of potash was over one ton, which amply repaid the 
cost of the fertilizer. 


Yield data for the muriate of potash applications w(m\^ as follows:— 


'Muriate of Potasli. 

First Grade pjitatoes. 

First and Sroond Grade 
Potatoes. 

(Cwt. per acre). 

(Tons per acre). 

(Tons per acre). 

Nil . 

4 39 

4-93 

1 . 

4*98 

5*50 

2 . 

5*45 

6*04 


It will be seen that there was a progressive increase in yi(dd with 
increasing apiilications of muriate of potash. 

There was some evidence in this trial that applications of super¬ 
phosphate lessened the increase in yield due to muriate of potash; that 
is, that muriate of potash alone gave higher yields than when applied 
with superphosphate. For example, 2 cwt. of muriate im^reased the 
yield by tons, but when the same amount was applied witli super¬ 
phosphate the increase was below one ton. This latter effect was probably 
due to a less favourable balance of the plant foods in the soil resulting 
from the addition of superphosphate. 
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A further interesting item of information obtained from the trial 
was that applications of potash greatly reduced the incidence of target 
spot. The disease was much more severe on the plots to which no muriate 
of potash had been added. No doubt this was a factor which contributed 
to the better yields from the potash-treated plots. 

Spring, 1946. 

Glenore Grove (V. Staatz). 

Good responses to applications of sulphate of ammonia were obtained, 
indicating that nitrogen was deficient in the soil. There was no other 
deficiency. Superphosphate and muriate of potash made no difference 
to the yields obtained. Although the response was very pronounced it 
is interesting to note that only 2 cwt. per acre of sulphate of ammonia 
was required to give the maximum yield. 


i 1 

Sulphate of Ammonia. 

First Grade Potatoes. 

First and Second Grade 
Potatoes, 

(Cwt. per acre). 

(Toils per acre). 

(Tons per acre). 

Nil . 

300 

4*53 

2 . 

4*46 

6*10 

4 . 

4-33 

5*90 


The sulphate of ammonia improved the yield of first grade potatoes 
by nearly 50 per cent. ' 


Tent Hill (A. Jamieson). 

Unfortunately this trial was not satisfactorily established. Although 
certified seed was used the stand of plants in the plots was very uneven 
and many plants were stunted. In the circumstances the data obtained 
were unreliable and cannot be regarded as giving a true picture of 
the fertilizer responses. Because of the poor stand of plants the average 
yields were low, that for all potatoes being 2*95 tons per acre, of which 
2*07 tons were first grade. 

Spring, 1047. 

Gatton Irrigation Research Station. 

The soil on the site of this trial is a grey-brown clay loam which 
had not been cropped for some years previously, so that its fertility 
status was probably better than that of an intensively cropped soil of 
the same type. A high fertility is indicated by the high total yield, 
which averaged 9*81 tons per acre. The yield of first grade potatoes 
averaged 5*05 tons per acre, so that nearly half the yield comprised 
second grade tubers. 


There was no response to sulphate of ammonia or to superphosphate, 
but there was an indication of a response to potash, which is shown 
particularly in the figures for total yield. 


Muriate of Potash. 

First Grade Potatoes. 

First and Second Grade 
Potatoes. 

(Cwt. per acre). 

(Tons per acre). 

(Tons per acre). 

Ml . 

4-81 

9*33 

1 . 

4*96 

9*96 

2 . 

6*37 

1016 
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Autumn, 1948. 

The autumn 1948 season was a bad one for potato crops in the 
Lockyer. The conditions favoured the development of Fusarium wilt 
and other diseases, which were severe and general throughout the 
district. The three fertilizer trials which were established were infected 
in common with the general crop. 

Lockrose (C. Siebel). 

This crop was severely infected with wilt. Later, heavy rain in 
May and June introduced late blight and caused rotting of the tubers. 
Only about 25 per cent, of the harvested potatoes w^ere sound and 
marketable, so that the yield figures quoted below are much lower than 
w^ould have been obtained under more favourable circumstances. 

A count of plants affected by wilt at an early stage of the infection 
showed that the disease was less severe in plots treated with the higher 
potash axjplication (2 cwt. per acre). Another count a month later 
showed that all plots w^ere then affected to about the same extent. 
However, the delay in infection of the high potash plots was sufficient 
to enable the tubers to develop in those i)lots, so that they eventually 
gave the highest yield of first grade potatoes. The yields for the potash- 
treated plots were as follows:— 


Muriate of Potash. 

First Grade J’otatoes. 

First and Second Grade 
Potatoes. 

(Cwt, per acre). 

(Tons per acre). 

(Tons per acre). 

Nil . 

M3 

2*70 

1 . 

1*13 

2*52 

2 

1*43 

2*65 


The effect of the wilt is shown not only in the low total yield but 
also in the relatively high percentage of second grade tubers, which 
represent more than 50 per cent, of the total yield. 

Because of the poor crop the yield data cannot be taken as an 
indication of the response to fertilizer under normal conditions. 

Thornton (J. Wilson). 

Severe wilt infection was general throughout the plots and con¬ 
siderably reduced the plant population and the resultant yield. 
Consequently no reliance can be placed upon the data obtained insofar 
as they indicate soil deficiencies. Although some increased yields w^ere 
obtained for sulphate of ammonia and for muriate of potash, they were 
too small to be of any significance. The average total yield of sound 
potatoes was 4*21 tons per acre, of which 3*26 tons were first grade. 

Oatton Irrigation Research Station. 

As with the other trials conducted during this season, the crop was 
severely damaged by wilt. The incidence of the disease was so severe 
that approximately half the plants in the trial were killed. This reduced 
the yield and spoilt the value of the trial. The total yield was 3*66 tons 
per acre, the yield of first grade tubers being 3*18 tons. 
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Sirring*, 1948. 

Oatton Irrigation Research Station. 

The crop in this trial was planted in a grey-brown clay loam soil 
after a green manure had been ploughed under. The plants grew well 
in all plots irresi)ective of fertilizer treatment. The yield data showed 
that there was no response to sulphate of ammonia, superphosphate, or 
sulphate of potash, so that the soil was not deficient in any plant 
nutrient. It is probable that the green manure contributed to this 
result, since green manures add nitrogen to the soil and sometimes make 
other nutrients more readily available. The average yield of first grade 
potatoes was 4-21 tons per acre and the total yield 5*39 tons. 

Mulgowie (W. Litzow). 

There w^as a marked response to sulphate of ammonia in this trial, 
but no response to superphosphate or sulphate of potash, indicating that 
the soil was defictient in nitrogen only. Applied at 2 cwt. per acre, 
sulphate of ammonia improved the yield by about 30 per cent. The 
higher application made no further improvement. 


Sulphate of Ainnionia. 

First Grade Potatoes. 

First and Second (Srade 
l^otatocs. 

(Cwt. por acre). 

(Toii 8 per acre). 

(Tom« per aero). 

Nil . 

2'79 

3-80 

2 . 

3-67 

4-78 

4 . 

3-60 

4-80 


This trial also showed that superphosphate applied with sulphate 
of ammonia lessened the beneficial effects of the latter, a higher 
yield being obtained with straight sulphate of ammonia than 
with sulphate of ammonia and superphosphate together. For 
exarai)le, with an application of 4 cwt. of sulphate 

of ammonia without superi)hosphate the yield increase of first 
grade potatoes w^as 1*74 tons per acre; -when applied with 3 cwt. of 
superphosx)hate the increase was 0*52 tons; and when applied with 6 cwt. 
of superphosphate the increase was only 0-17 tons per acre. This is 
another examj)le which illustrates the importance of having the plant 
foods in the soil properly balanced. 

Upper Tent Hill (H. Natalier). 

In this trial also there was a response to sulphate of ammonia and 
no response to superphosj)hate or sulphate of potash, so that nitrogen 
again was the only deficiency. 

The following mean yield figures show the response to sulphate of 
ammonia:— 


Sulphate of Ammonia. 

! 

First Grade Potatoes. 

First and Second Grade 
Potatoes. 

(Cwt. per acre). 

(Tons per acre). 

(Tons per acre). 

Nil . 

4-82 

605 

2 . 

6*33 

6*47 

4 . 

6-41 

6-57 
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An application of 2 ewt. per acre of sulphate of ammonia increased 
the yield by more than | ton of first grade potatoes. A heavier applica¬ 
tion was of little further benefit. 

Autumn, 1949. 

Oatton Irrigation Research Station. 

A green manurial crop of wheat and field peas was ploughed in 
about three months before planting this trial, which was on the same 
soil type as the previous trials at the station. 

Due to heavy rain in February and subsequent rotting of the setts, 
the trial was replanted in March. However, the incidence of Fusarium 
wilt was again severe this year and about half the plants were infected. 
As a consequence of the wtlt and a virus disease the stand of plants 
was considerably depleted. Nevertheless, the trial is interesting in that 
it shows the same trend towards an increase in yield for applications 
of potash as had been found in a previous trial at this Station (Spring, 
1947). 


Si]lph.'xt.c of Potash (29 ])er cent.) 

First Grade PotattM's. 

First and Second Grade 
Potatoes. 

(Owt. per acre). 

(Tons per acre). 

(Tons per acre). 

Nil . 

.3-55 

4*32 

2 . 

.3-99 

4-77 

4 . 

401 

4-80 


No further increase in yield was ol)tained by applying more than 
2 ewt. x>or acre of the fertilizer. 


Oeneral Discussion. 

The series of trials being conducted in the Lockyer Valley are not 
yet sufiiciently far advanced to give a clear indication of the fertilizer 
requirements of the Lockyer soils. There are some parts of the Valley 
that have not yet been covered by trials, while there is no part w^here 
a sufficient number of trials has been conducted to give conclusive data. 
It would be unwise to draw firm conclusions from one or two trials, 
because there are several factors which are likely to cause local varia¬ 
tions in soil fertility. For example, differences in cultural practices, 
differences in the periods for which the soils have been cultivated, 
and variations in local topography could cause fertility differences 
between farms on the same type of soil. It is necessary, therefore, to 
conduct three or four trials on each of the principal soil types so as 
to offset the effects of these local variations. Ilowever, where such data 
as are available from the field trials are considered in cj)njunction with 
the information available from analyses of soil samples, certain broad 
general conclusions can be drawn. 

The grey-brown soils of the upper part of the Valley covering the 
area south of Lockyer Creek between Gatton and Grantham show a 
general nitrogen deficiency, and on these soils potatoes respond well to 
applications of sulphate of ammonia. About 2-3 ewt. per acre of the 
fertilizer seems to be a satisfactory applicjation. Possibly a heavy 
leguminous green manure crop ploughed in prior to planting the 
potatoes would satisfy some, if not all, of the nitrogen requirements of 
the crop, and would confer other benefits on these comparatively light 

8 
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textured soils. The soils are well supplied with the mineral nutrients 
I)hosphate and ])otash in an available form and in field trials have 
shown no benefits from applications of these plant foods. 

Soils somewhat similar in texture and composition occur on Tent 
Hill, Ma Ma, and Flagstone Creeks, and the available evidence indicates 
that these soils are also deficient in nitro^ijen and that potatoes would 
benefit by applications of sulphate of ammonia. This was shown to be 
true, for instance, for a field trial at Upper Tent Hill. 

The soils in the main jmrt of the Valley are heavier in texture and 
somewhat variable in composition. Although, in general, they i)rob- 
ablv have a better nitrogen status than the lighter textured soils^ 
deticieiiei(*s of this nutrient are liable to occur, as instanced by the 
responses to nitrogen obtained in some field trials. However, it is 
probable that a good leguminous green manure crop would supply the 
nitrogen requirements of potatoes on these soils. 

There are indications that some of these lieavier soils may be potash 
deficient. For example, samples of the Laidley Creek soils in the 
Laidh‘y-]Mulgowie area have been found on analysis to have a low 
content of available potassium, and potatoes in a field trial in that area 
responded well to applications of 2 cwt. of muriate of potash per acre. 
Similarly, soils from some areas in the Lower Lockyer have a fairly 
low potassium status, and it would not be surprising if these soils 
respond to potash fertilizers. A trial at Lockrose, for example, showed 
evidence of such a response. 

TRIALS IN THE FASSIFERN VALLEY. 

The alluvial soils of the Fassifern Valley closely resemble those of 
the Lockyer Valley in physical and chemical properties. Similar grada¬ 
tions in texture o(‘eur, so that th(»re are some areas where the soils are- 
dominantly good struetured friable loams and otliers where the domi¬ 
nant texture is a light to medium clay. Generally the soils are well 
supplied with plant foods, though here, as in the Lockyer, a gradual 
depletion of the organic matter after years of intensive evdtivation 
seems to have resulted in a deficiency of nitrogen in many places, and 
farmers are now" using fertilizers containing nitrogen on an increasing 
scale. 

Although only a few fertilizer trials have been conducted so far 
in the Fassifern, the evidence obtained strongly suggests a general 
deficiency of nitrogen in the soils for the X)Otato crop. 

Spring, 1946. 

Tajrome (E. E. Moffatt). 

The only response to fertilizer in this trial wms to sulphate of 
ammonia; neither superphosphate nor muriate of jiotash was of any 
benefit. Nitrogen was therefore the only nutrient deficient in this soil. 

The mean yields from the sulphate of ammonia applications were 
as follows:— 


Siilj)hate of Aimnonla. 

First Grade rotatoes. 

First and Second Grade 
Potatoes. 

(Cwt. per acre). 

(Tons per acre). 

* (Tons per acre). 

Nil . 

3-89 

4-59 

2 . 

4-63 

5 51 

4 . 

4*34 

531 
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An aiiplication of 2 cwt. of sulphate of ammonia per acre satisfied 
the deficiency, and no further increase was obtained with the heavier 
application. 

Passifern Valley (H. Krueger). 

There was a marked response to nitrogen also in this trial, though 
in this case there was a progressive increase in yield with increased 
applications of sulphate of ammonia. For example, 2 cwt. per aci’e of 
sulphate of ammonia increased the yield of first grade i)otatoes by over 
^ ton, and another 2 cwt. further increased the yield by 0.39 tons. 


Idle mean yields were as follows:— 


Sulphate of Aninionia. 

First Grade I*otatocs. 

First and Sprond Grade 
Potatoes. 

(Cwt. per aero). 

(Tons por aero). 

(Tons per aero). 

Nil . 

4-71 

5-78 

2 . 

5-20 

f)-39 

4 . 

5-65 

0-1)5 


An interesting f('ature of this trial was that sulphate of ammonia 
alone gave bigger x ield incrcuises than sulphate of ammonia combined 
witli superjihosphate. Without superjihosphate, the increased yield of 
first grade potatoes from 4 cwt. per acre of sul])hate of ammonia was 
slightly more than 2 tons; when the same amount of sulphate of ammonia 
was used with 3 cwt. of suj)eri)hosi)hate the yield incu'ease was 0.71 ton; 
and when us(h 1 with 0 cwt. of superphosphate only an insignificant 
increase of 0.03 ton was obtained. This result shows clearly the 
imiiortance of having the ])lant foods in the soil pi’ojicrly balaiK^ed. An 
analysis of this soil showed tha-t it is naturally wadi supplied with 
phos[>ljate, so that tlie addition of su[>er|)hospliate probably made the 
ipiantity of this nutrient in the soil excessive in relation to the other 
nutrients. 

Muriate of potash had no effect on yield. 


Spring, 1947. 

Kalbar (L. MuUer). 

Here again tliere wms a marked response to nitrogen. In this trial 
the deficiency wms made good by 2 cwt. per acre of sulphate of ammonia, 
which increased the yield of first grade potatoes by about f ton per acre. 


Sulphate of Ammonia. 

First Grade I*otatoes. 

First and Second Grade 
Potatoes. 

(Cwt. per acre). 

' ... "j 

(Tong per acre). 

(Tons per acre). 

mi . 

4-52 

O-f)!) 

2 

5‘25 

7-45 ^ 

4 . 

.5-34 

7-40 
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As was found for some other trials, superphosphate had the effect 
of lessening the yield increases due to sulphate of ammonia; that is, 
better results were obtained with straight sulphate of ammonia than 
with sulphate of ammonia and sui^erphosphate together. For example, 
when 2 cwt- of sulphate of ammonia was used without superphosphate 
the increased yield of first grade potatoes was 1.41 tons per acre; when 
used with 3 cwt. of superphosphate the corresponding increase was 0.70 
ton; and with 6 cwt.. of superphosphate the increa*se was only 0.36 ton. 
This is another example of what occurs w^hen the nutrients in the soil 
are not properly balanced. 

Gap View, Tarome (J. J. Dwyer). 

Sfxjcial interest is attached to this trial because it not only gave 
large responses to sulphate of ammonia but also responded to super¬ 
phosphate. The response to both fertilizers increased progressively with 
increased a implications, as shown in the following table. 


Treatment. 

First Grade Cotatoes. 

First and Second Grade 
Potatoes. 


(Tons per aero). 

(ToriH per acre). 

Nil . 

414 

6-08 

2 cwt./ac. Sulp. of Am. 

6-31 

8-26 

4 cwt./ac. Sulp. of Am. 

7-02 

8-93 

Nil . 

* 414 

608 

3 cwt./ac. Superphosphate . . 

4-52 

6'62 

6 cwt./ac. Superphosphate ., 

617 

6-95 


The increased yield resulting from an application of 2 cwt. per 
acre of sulphate of ammonia was over 2 tons per acre of first grade 
potatoes. Another 2 cwt. of the fertilizer added a further | ton to the 
jdeld. Superphosphate at 6 cwt. per acre increased the yield by about 
one ton. The combined effect of 4 cwt. of sulphate of ammonia and 
6 cwt. of superphosphate per acre approximately doubled the yield of 
first quality potatoes. 

The respouvse to superphosphate in this trial is regarded as extra¬ 
ordinary because an analysis of the soil showed that it is liberally 
supplied with available phosphate—more than would be regarded as 
sufficient for the needs of the crop. Moreover, in all the other trials 
so far conducted on soils well supplied with phosphates there has been 
no indication of any response to superphosphate. A likely explanation 
of this abnormal behaviour is that some plant food, other than phosphate, 
is deficient in the soil and was supplied unintentionally in the super¬ 
phosphate. It is found that lucerne, for example, sometimes responds 
to superphosphate on phosphate-rich soils, but the effect is apparently 
due to sulphates in the superphosphate. 
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General Discnesion. 

All four trials so far conducted in the Fassifern Valley have shown 
a response to nitrogen, so it is probable that a deficiency of nitrogen 
is fairly general in the district. In this respect the soils resemble the 
lighter textured soils of the Lockyer Valley. To remedy the deficiency, 
nitrogenous fertilizers should be applied, and sulphate of ammonia at 
2-3 cwt. per acre can be expected to give satisfactory results, A dense 
growth of a leguminous gi'een manure wmuld i>robably also correct the 
deficiency and incidentally improve the soil in other ways. Since the 
deficiency of nitrogen has probably arisen through a depletion of the 
organic matter in the soil as a consequence of years of cultivation, it 
wT)uld l)e a sound practice to include green manures in a regular rotation 
in the cropping programme to offset further losses of this important 
soil ingredient. 

Phosphatic fertilizers are not considered to be required. Although 
one trial did show a response to superphosphate, this result was ])rol)ably 
abnormal. 

Potash fertilizers have not given any response so far. 

TRIALS IN THE LOWER BURDEKIN. 

Potatoes had been grown in the Lower Burdekin for some years 
before the recent world war, but during the war years a rapid expansion 
of the industry 0 (icurred to meet a wartime demand. The importance 
of the industry has been maintained and the Woodstock-Ayr district 
now contributes largely to the requirements of the North Queensland 
potato market. Fertilizers have an impi/rtant place in the culture of 
the crop, and based on the results of some early experiments a fertilizer 
mixture was formulated and adopted as the standard potato fertilizer 
mixture for the district. Tliis mixture consists of approximately equal 
parts of sulphate of ammonia and superphosphate and has the approxi¬ 
mate formula 10:10:0. In general it has been giving satisfactory results. 
However, in view of the fact that the soils of the Lower Burdekin are 
mostly inherently well supplied with available phosphate, as well as 
potash, but are low in available nitrogen, it w^as felt that further experi¬ 
mentation over a wide range of soils might well show that some 
modification of this formula would be justified; and by getting a better 
balance of plant foods in the soil enable a more profitable net return 
to be obtained from the use of fertilizer. Accordingly a series of trials 
designed to give information on the requirements of the potato in respect 
to the three major plant foods (nitrogen, phosphorus, and potassium) 
in the principal soil types of the district was commenced in 1946. 

1946 Season. 

Glare (£. Granshaw and Sons). 

This farm is located on a levee bank of the Burdekin River, where 
the soil type is a light brown-grey fine sandy loam. 

No response to fertilizer was obtained in this trial. On the 
contrary there was an indication that the heavier application of super¬ 
phosphate caused a small decrease in yield. The mean yield for the 
plots without superphosphate was 5.12 tons per acre of first grade 
potatoes and the corresponding yield for those treated with 6 cwt per 
acre of superphosphate was 4,56 tons. 
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This trial was set out on an area that had grown potatoes in each 
of the previous four seasons. Since it is probable that a commercial 
fertilizer mixture was used each season it is reasonable to suppose that 
there would be some accumulation of mineral plant food, esj^ecially 
phosphate, in the soil, and this might have had some effect on the 
results obtained. 

1947 Season. 

Clare (E. Granshaw and Sons). 

In this year a response to nitrogen was obtained which, although 
not large, was nevertheless significant and more than paid for the cost 
of the fertilizer apx)lied as sulphate of ammonia at 4 cwt. per acre. 
The data sliowed a small progressive increase in yield as the applications 
of sulphate of ammonia were increased. 


Sulphate of Ammonia. 

First Grade Potatoes. 

(Cwt. per acre). 

(Tons per acre). 

Nil. 

3 06 

2 

3-28 

4. 

3-47 


As was found in the 1946 season trial on this farm, the heavier 
appli(‘ation of superphosphate tended to depress the yield. In the 
1947 trial the effect of superphosphate was to offset the beneficial effecd 
of sulphate of ammonia., when the two were applied together. For 
example, 4 cwt. per acre of sulpliate of anniionia without superphosphate 
increased the yield by 0.69 ton; when afiplied with cwt. of super¬ 
phosphate the increase was 0.66 ton; but when 6 cwt. of superphosi)hate 
was used the sulphate of ammonia made no improvement to the yield. 

Potash applicatioiLs did not have any effect on the yields. 


Home Hill (B. Rubiola). 

Tlie effect of fertilizers in this trial was not clear, although it was 
fairly definite that there was no resi)onse to sulphate of ammonia. 
There was evidence that the high applications of su})erphosphate 
depressed the yield, as was found in the trials on Messrs. Granshaw & 
Sons’ farm. The mean yields tabulated below illustrate this trend. 


Superi)ho8phate. 

First Grade Potatoes. 

First and Second Grade 
Potatoes. 

(Cwt. per acre). 

(Tons per acre). 

(Tons per acre). 

Nil . 

50 

6*3 

6 .. . 

4 6 

5-8 


The effect of muriate of potash was indefinite, although there was 
a trend towards an increase in yield when applied at the rate of 1 cwt. 
per acre. A lighter application at | cwt. per acre had no beneficial effect. 
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1948 Season. 

Clare (£. Granshaw and Sons). 

This trial gave different, results from either of the two previous 
trials on this farm, inasinucdi as neither sulphate of anmionia nor super¬ 
phosphate had any signifieant effect, while muriate of potash at the rate 
of 1 ewd. per acre lessened the yield obtained by the sigiiificant amount 
of i ton per acre. The following table shows that the yields were 
gradually dei)ressed as tlie muriate of potash applications irn'reased. 


M of lV>tasli. 

first Orjulo I’otatoes. 

((’wt . per acre). 

(Tons per ac ‘c). 

Nil. 

5*23 

0-5. 

4-86 

JO. 

4*70 


As no similar effect for muriate of |)Otas]i had been shown in the 
previous trials on this farm it would b(‘ unwise to draw any conclusions 
at this stage on the behaviour of potash in this soil. 


Ayr Regional Experiment Station. 

The l)enefits of sulphate of ammonia applications to the grey silt 
loam soil at the Regional Station were quite definite. The increase in 
yield for only 2 ewt. per acre of sulphate of anmionia was over one ton 
per ai^re of first grade potatoes. 


Sulphate of Anmionia. 

First, Grade Potatoes. 

First and Second Grad(; 
Potatoes. 

(Owt. per acre). 

(Tons per acre). 

C^J'on.s jier acre). 

Nil . 

3 23 

4-33 

2 

4-32 

ry 7(i 

4 . 

4-58 

6-57 


While there was a large increase in yield for 2 ewt. of sulphate of 
ammonia, a higher application at 4 ewt. ]ier acre only slightly further 
increased the yield of ffrst grade potatoes but caused a fairly sub¬ 
stantial increase in yield of vsecond grade tubers, as is indicated in the 
third column of the table. 

Superphosphate and muriate of jiotash had no significant effect 
on yield. 

1949 Season. 

Ayr Regional Experiment Station. 

As in the previous season's trial at this Station, a response was 
obtained to nitrogen applied as sulphate of ammonia. Again no benefit 
was derived from applications of superphosphate or muriate of potash. 
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The responses to nitrogen are shown in the following table:— 


Sulphate of Ammonia. 

First Grade Potatoes. 

First and Second Grade 
Potatoes. 

(Cwt. per acre). 

(Tone per acre). 

(Tons p€^r acre). 

Nil . 

3-84 

4*55 

2 . 

4.52 

5-41 

4 . 

4-88 

5-77 


From the two trials conducted at the Station it seems clear that 
the soil there is deficient in nitrogen, but contains sufficient phosphorus 
and potassium for potatoes. The amount of sulphate of ammonia 
requii'ed to correct the deficiency of nitrogen seems to be between 
2 cwt. ^uid 4 cwt. per acre, so that probably 3 cwt. would be about 
the oj)timum. 

General. 

From the results of the trials so far conducted in the Lower 
Burdekin and reported here, it is evident that the position in regard 
to the fertilizer requirements of the potato crop needs further clarifica¬ 
tion. Several more trials must be conducted on a number of different 
properties before a satisfactory assessment can be made of the nutri¬ 
tional reciuirements of the various soil types in the district. Although 
some of the trials have given erratic results, there is some evidence 
to indicate that nitrogen is likely to be a major plant nutrient deficiency 
in relation to potatoes in the Lower Burdekin soils. So far added 
phovsphorus has not been shown to be of any benefit, while the effect of 
potassium is as yet rathgr vague. 


CARE IN POTATO DUSTING. 

A warning against using BHC (benzene hexachloride) for pro- 
teeting potatoes from insect attack, whether the tubers are in the field 
or in storage, has been issued by the Science Branch of the Department. 

The warning is given because, as previously pointed out by the 
Department, even small amounts of BHC coming into contact with 
foodstuffs may affect their flavour. 

There are a number of dusts now on the market containing mixtures 
of BHC, DDT and other insecticides, and instances have occurred where 
mixed dusts containing BHC have apparently been used as substitutes 
for straight DDT in insect control, with resultant tainting and economic 
loss. 

In advising growers and others concerned to rely solely on straight 
DDT, it is pointed out that dusting with 2 per cent. DDT has proved 
widely successful in Queensland in preventing tuber moth damage in 
stored potatoes. 





Horticultural Districts of Queensland. 

3. The South Coast. 

J. M(<}. WILLB, Reiiior Athiser in Horticulture. 

T'lIE South Coast horticultural distri{*1 is a tract of country 
extending: from Cooiaiig^atta on the Queensland-New Soiitli Wales 
border to the Lojran River some 20 miles south of Brisbane. It is 
bounded on the east by the Pacific Ocean, on the south by the Mat'pher- 
son Ran^e, which forms the southern starting point of the INFaiii 
])i\iding Range, and on the west by the Darlington Range. 
The district is 52 miles long and relatively narrow, with 
sharp contrasts in elevation (See mai)). The fertile plateaux of 
Springbrook, Pinna Burra and Beeehmont are 1,0(K> to 2,000 feet high, 
while the adjacent alluvial fiats and coastal [)]ains are only a few feet 
al)ove sea level. As would be ex})eeted from its topography, the district 
is well watered by several streams and rivers, chief among whic'h are 
Purrumbin Creek, Tallebudgera Creek, ]\ludgoeraba Creek, and the 
Nerang, Logan and Cooinera Rivers. Some of these (*reeks and rivers 
are bordered by extensive alluvial fiats in their lower reaches. 
Between adjacent river systems, high spurs run from the main range 
towartis the sea. 

The more important towns are Coolangatta, Currumbin, Burleigh 
Heads, Southport and Beenleigh. The first fonr of these lie on the 
sea front and attract large holiday crowds from both the north and 
south. Beenleigh is further inland, more typically rural and serves llie 
requirements of farmers in the northern part of the district. 

The broken character of the country and the variety of its soils, 
aspect and elevation may account for the range of eroi>s whieli can be 
grown successfully by farmers familiar with the horticultural needs 
of each. 


CLIMATE. 

In common with that of most other parts of southern Queensland, 
the climate near the coast is sub-tropical without extremes of either 
heat or cold. At Southport, the mean maximum temperature in January 
is 84 deg. P., while the mean minimum temperature in July, the coldest 
month, is 48 deg. The high plateau country is, of course, cool temperate* 
in character. Severe frosts are unusual, but they do occur on the 
coastal flats, which collect and hold cold air flowing down the ranges; 
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Sket(^ii Map of the South (Joast Horticultural District. 


and associated spurs during the winter months. Some judgment is, 
therefore, required from the farmer in selecting areas for tlie cultivation 
of froKst-susceptible jilants such as bananas, tomatoes and beans. 

The coastal strip has an average rainfall each year of approxi¬ 
mately 55 inches, but the jilateau and higher spur country may receive 
twice this amount. Most of the rain falls during the summer period 
(January to March), winter and spring being relatively dry. The 
rainfall during the autumn and winter months in many jiarts of the 
district is barely sufficient to meet the needs of short-term fimit and 
vegetable crops, and irrigation facilities considerably reduce normal 
farming risks at that time of the year. 





1 ApEIL, 1950.] QUEENSLAND AGRICULTURAL JOURNAL. 211 

Heavy rains accompanied by high winds may occur during the 
monsoonal period of January to April. These can be A ery destrmdivo 
on hillside farms if erosion control measures are not practised and ttie 
crops are exposed. 

Cold westerly winds during the winter months are for the rr^ost 
part diverted from the southern part of the district by the range's and 
their associated spurs, but, even so, (iare is needcnl in selecting a site 
for bananas and other erops if cold injury is to be avoided. 

Eainfall and temperature observations for 8outhi)ort arc sum¬ 
marised in Table 1. 


TABLE 1. 


Climatic Data—Southport District. 


Montli. 

Mean Maximum 
Temperature. 

Mean Minirmiin 
Temperature. 

Average Rainfall. 


'•^F. . 

“F. 

Points. 

January 

83-8 

07*4 

715 

Fobruary 

83-2 

08* 1 

676 

IVlarch . . 

81-2 

05-5 

802 

April 

78*2 

60-7 

535 

May 

73 0 

54-7 

528 

.Tujio 

61)-3 

51 0 

366 

July 

fi89 

48-5 

307 

August 

70-9 

49* 1 

207 

Sopteiribor 

74-4 

53-3 

273 

0(^tober 

77-8 

58*7 

280 

Nov(unb(R' 

80*0 

62-8 

304 

Dofombt^r 

830 


498 

Yearl y avoragv) 

7 70 

58-8 

5,551 


SOILS. 

A variety of soil typ(\s is represented in the district. Except where 
basaltic and other spurs reach to tlie sea, sand dunes and mangrove 
swamps are typical of the coast. Behind tiiese lie extensive areas of 
low, badly drained land carrying a flora of the wallnm type. This 
type of country is not extensively used for horticultural purposes at the 
jirescnt time, but small crops can be grown on the liefter drained light- 
grey sands if irrigation is practicable and fertilizers are liberally 
applied. In some jiarts of the district, these light, infertile soils edge 
into shallow, heavy, black clay loams which are intersec'ted by swamps. 
They overlie an impervious clay band at depths of 8 inches to 1 foot 
and the water-table is high. Water ehamiels are, therefore, necessary 
in some areas to ensure adequate drainage. Some of these soils are ver^" 
fertile, and show peaty characteristics in the vicinity of Merrimac and 
Pimpama Island. The peaty soils are under pasture at present; the 
adjacent soils, containing less organic matter, are assigiied to agricul¬ 
tural crops such as sugar cane and arrowroot. If irrigation were 
practicable and drainage adequate, these areas would be very suitable 
for the production of truck erops. Unfortunately, the plentiful supplies 
of underground water are brackish and suitable only for stock. There 
is little possibility of getting good irrigation w^ater from the rivers and 
creeks, for these are subject to tidal influences for a considerable distance 
inlaud. Major irrigation works would be needed to make large-scale 
irrigation feasible. 
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Plate 104. 

A Banana Plantation on thl Hills of ttii Upplu Coomkra. 


The production of horticultural crops is, however, located mainly 
on the loams and clay loanm developed on the coastal ranges (Plate 
104). The red-brown loaips and clay loams derh^ed from sedimentary 
rocks usually overlie a red-brown clay. These soils are fairly deep and 
ar(‘ often strewn witli surface boulders. In some areas, such as West 
Burleigh and on the plateau country, the soils overlie basalt and vary 
from red clay loams to brown clay loams. They are usually deep and 
porous and respond well to rain, but dry out fairly (juickly. Most of 
these clay loams erode easily on the steeper slopes and in some areas the 
topsoil has been lost within a few years of the land being cleannl for 
bananas or some other crop. 

While the fertility of the soils on these slopes is good, precautions 
against erosion losses are essential. Soil management is, therefore, the 
paramount concern of the fruit and vegetable grower and this may 
explain the current interest in contour ]>lanting, green manuring and 
drainage problems. 


VEGETATION. 

Near the coast, the principal timbers are the swamp or semi-swamp 
species—tea-tree, she-oak, wattle, blue gum and banksia. Towards the 
foothills, where the rainfall is heavier, the tree cover is very varied, 
the moist slopes supporting a mixed flora of softwoods and hardwoods 
in which grey gum, silky oak, blue fig, fiooded gum and hoop pine are 
represented. This semi-jungle carried an undergrowth of vines and 
has been invaded by lantana, an introduced plant which is very 
aggressive. The windswept and exposed ridges invariably supj^^rt 
forest encalypts such as bloodwood, ironbark and stringybark in an 
open forest association. 
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The basaltic plateau country of the ranges, where the soil is rich 
and the rainfall heavy, carried rain forest from which a great deal of 
excellent millable timber has been drawn. The readily accessible areas 
have now been cleared but the original forest cover still stands in some 
of the more remote localities as well as in National Parks and catchment 
zones controlled by water authorities. 

HOBTICULTUEAL USES. 

Although most tropical and subtropical fruits can be and are 
grown on the South Coast, the district is best known as an important 
banana i)rodiieing area. The topography of the country is, however, 
so varied that sheltered frost-free situations are available for other 
hortieidtural crops. 





Plate 105. 

A Green Manure Crop among Lady Finger Bananas at Pimpama. 


Bananas. 

Banana growing on a commercial scale began on the South Coast 
in the 192()’s, and a high level of production has been maintained ever 
since. Plantations are normally established on virgin rain forest and 
open forest soils. Under such conditions, the profitable life of the crop 
is about eight years, but if the plantation is properly managed this 
period can be extended a great deal. The essential features of good 
plantation management are soil conservation—principally contour 
planting and summer green manuring—fertilizer applications adequate 
to the needs of the crop, and rigorous control of the virus disease 
bunchy top. The importance of this disesvse is recognised by the special 
legislation in force to deal with it. 

Bananas do well on a variety of soil types and each of the several 
commercial varieties has its own niche in the district. Grower 
preferences are dictated to some extent by aspect and altitude. The 
two most widely grown varieties are Mons Marie and the very similar, 
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if not identical, Williams Hybrid, both of which are semi-tall types 
capable of producing good quality fruit at higher altitudes than the 
dwarf Cavendish. The latter was fonnerly the main type cultivated 
and it is still an important commercial variety, although perhaps less 
tolerant of marginal soil and climatic conditions than some others. The 
Lady Finger is grown extensively on the better drained alluvial and 
heavy black clay loams near the coast in the northern part of the 
district. Owing to the incidence of Panama disease in this variety, 
growers show a tendency to make new plantings on slopes which would 
normally be assigned to other types. 

The area of virgin land suitable for the crop is limited and the 
stability of the banana industry will depend on the ability of growers 
to prolong the life of the plantation or alternatively to recondition old 
banana land for replanting. Both present problems of soil management- 



Plate 106. 

Harvesting Passion Fruit at Mudgeeraba. 


Passion Fniit. 

Passion fruit grows well in some pails of the South Coast district, 
particularly on the plateau country% where cool weather brings the main 
crop to maturity at periods of the year when the principal markets 
are under-supplied with the fruit. Large-scale production occurs both 
on the rich, basaltic soils and on the coastal plains where good rains 
maintain a vigorous plant growth during most of the year. The seed¬ 
lings are planted out during spring or autumn, preferably in well 
sheltered situations, and the vines are trained on wired trellises. The 
expense of establishing a crop is, therefore, high but this is compensated 
for by the high acreage returns. The initial crop appears within 12-15 
months and the vines bear for at least four years if the plants are 
properly handled. The summer fruit crop matures rather late. Some 
of the passion vine diseases, particularly the virus disease woodinest? 
and the fungous diseases brown spot and fusarium, may cause severe 
losses. Precautions are needed to keep these diseases in check and 
growers find it necessary to prune the vines and to spray regularly 
during the wetter months of the year. 
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Plnte 107. 

A l^iNEAPPLE Plantation at Mount Nathan. 

Pineapples. 

The area under pineapples is limited, but there is room for 
expansion and future pr()sj>eets are briglit. Cultural methods which 
art^ already standardised in the main ])rodueing areas furtlier north 
are equally applicable in tlie South Coast. Formerly small areas were 
))lanted in and near bananas, but other land specially selected for its 
fi'ee draining properties and its ability to i)roduce high quali1\' fruit 
is being used in rec^ent commercial plantings. The rough leaved pine 
is grown for the local fresli fruit market l)ut the smooth leaved (\a}a^nne, 
which is re(]uired by canneries and the southern fresh fruit markets, 
must inevitaljJy l)e the basis of future production. 

Other Fruits. 

A variety of other fruits is grown on a small scale in the district. 
Strawberries of the Queensland variety Plienomenal thrive on well- 
drained soils, some of which are red clay loams and other light grey 
sands. The crop is planted each year between late February and early 
March and harvesting begins in July. Most of the fruit is grown under 
contract for ])roeessing. 

The papaw is a useful supplementary crop for planting on 
sheltered slopes and could be grown more extensively than at present. 
If seed beds are established in November and seedlings transplanted 
during February and March, fruit is borne within arm's reach for at 
least two years and harvesting is relatively easy. 

Plantations of the Maeadamia or Queensland nut, which is 
indigenous to the coastal scrubs of southern Queensland, are now in 
commercial prodnetion. The common ^'ternifolia’' type, carrying 
leaves with the prickly edges, is well suited to the district because of 
its adaptability to a wide range of soils and its early maturing habit. 
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Most of the trees are seedlings which vary in both growth and cropping 
habits. Until propagation problems have been solved and ‘‘worked'' 
trees are available to growers, the industry can, however, make little 
real progress. 

Vegetables. 

Although vegetables are not ^rown extensively on the South Coast, 
the types in steady demand are supplied to local markets by specialist 
growers with irrigation facilities. Their produce, together with that 
marketed from speculative plantings on non-irrigated farms, must be 
supplemented from metropolitan districts during those periods of the 
year when there is an influx of visitors to the coastal resorts. 

Tomatoes are often planted on the warmer slopes during the 
winter and spring and good yields are obtained from irrigated crops. 
There is ample room for an extension of the area under winter crop, 
which is apt to set badly in some important market gardening districts 
during cool weather. The selection of sheltered, warm slopes for the 
crop pays dividends. French beans are grown all the year round in 
some part or other of the district. They do very well both as a field 
crop and as an inter-row crop in young banana plantations. The main 
variety is Brown Beauty, a small-sedddd, high-quality bean which 
throws its pods well clear of the foliage and is consequently relatively 
easy to pick. The bulk of the production is in the northern part of the 
district. 

Production. 

Production records for the district are shown in Table 2. 

TABLE 2. 

Horticultttbal Production—South Coast District (1949). 

FRUIT. 

BearinR. Production. 

1,802 acres 142,486 l^-bus. cases 

41 acres 8,540 1^-bus. cases 

895 trees 1,485 bus. 

2,612 trees 14,871 lb. 

17 acres 4,29.5 J -bus. cases 
199 trees 130 bus. 

7 acres 1,197 bus. 

4 acres 3,500 lb. 

2,595 lb. 

28 trees 10 bus. 


VEGETABLES. 

Acroapfo. 

89 
37 
25 
23 
15 

13 
1 
7 
6 
5 
4 
3 


Production. 

3.406 bus. 

8,660 4-bus. cases 
1,919 bus. 

1,977 bus. 

3,518 dozen 

43 tons 
3 tons 
595 dozen 
27 tons 
17 tons 

1.406 bus. 

84 tons 


Green Peas 
Tomatoes 
French Beans 
Cucumbers 
Cabbages .. 

Melons— 

Water .. 

Rock 

Cauliflowers 

Marrows and Squashes 

Turnips 

Lettuce 

Carrots 


— 

Total. 

Bananas 

2,163 acres 

Pineapples . . 

61 acres 

Citrus 

3,430 trees 

Nuts 

2,784 trees 

Passion Fruit 

23 acres 

Mangoes , . . . . . . . j 

353 trees 

Papaws , . . . . . . . 

9 acres 

Grapes .. .. .. .. 

5 acres 

Strawberries .. . . .. 1 

2 acres 

Custard Apples . . .. .. 

48 trees 
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lIABEETINa. 

With the exception of bananas, and to a lesser extent pineapples, 
most South Coast horticultural produce is marketed locally. Exacting 
standards in harvesting and packing are, therefore, unnecessary, even 
for highly perishable commodities. Little improvement can he expected 
so long as small areas are speculatively planted with small fruits or 
vegetables to supplement a farm income drawn mainly from agricuh 
tural crops. More efficient methods of handling fruit and vegetables 
would be essential if growers were wholly dependent on horticultural 
crops. 

In the case of bananas and pines, a premium can norjnally be 
expected for quality fruit placed on the market. Approximately 72,000 
cases of bananas were consigned to New South Wales in 1948-49. For 
this market, efficient grading and packing are necessary to reduce 
wastage in transit. Some of the fruit grown near the border is railed 
from New South Wales terminals but most is transhipped at Clapham 
Junction to interstate trains. Ijocal practice depends on the iiroximity 
of the grower to t\ni nearest railhead. Considerable quantities of 
bunch and cased bananas are also marketed in Brisbane. The Lady 
Finger variety is invariably marketed in the biiruih; other varieties may 
also be marketed in the bunch if road transport is available between the 
farm and the nearest market. 

THE FUTURE, 

The horticultural future of the South (-oast, particularly the 
southern end of the district, depends on the stability of the most 
important crop, bananas. Payable markets and a standard of land 
and crop management much higher than that generally practised at the 
imesent time are necessary. Exploitative methods of growing bananas 
belong to the past now that little good virgin land is available. The 
industry will almost certainly maintain’its present level and it may 
even expand to some extent. A group of effi(dent banana growers have 
weathered the sharp ups and downs of the industry during the past 30 
years and their production returns show what can be done when the 
grower understands both his crop and his soil. The future depends very 
largely on their influence among new growers entering the industry. 

The area under pineapples will expand if present price levels are 
maintained. One disability with this and some other crops is the 
distance between adjacent farms, which is such that growers have few 
opportunities to exchange views on their common problems. These 
contacts do much to improve production methods. 

The northern end of the district is probably less subject to the 
speculative production of small crops than the southern end. Its 
geographical position, too, may induce a trend to vegetable production 
for the metropolitan market in the not too distant future, at least 
in areas where the soil is fertile and irrigation water is available to 
ensure continuity of production. 


RENEW YOUR JOURNAL SUBSCRIPTION EARLY. 

Journal subscribers are requested to renew their Journal subscriptions 
well Jn advance of the month of expiry, as it Is often difficult to provide 
missing numbers. 




Hints on Making Hives. 

C. R. ROFF, Apiaries Inspector. 

IN Queeiislaiid many beekeepers, both eorninereial and noix-eoniniereial, 
^ make their own hives. Due to the scarcity and increased cost oi* 
beekee])ing eituipnient many others intend doin^ so and the followinj^ 
hints should be of interest. 

When constructing' a hive, the first essential is to decide the size 
and type. The Standard Langstroth ten-frame hive is the one most 
generally used in Queensland and home-made hives should conform to 
this general pattern. By having uniform equipment the i)arts are 
interchangeable from hive to hive and mani])ulation of the colonies is 
comparatively simple. Au apiary composed of standard equipment will 
always sell at a better price than one made up of assorted or unusual 
sizes. 

As the finished hive must be solidly built and able to witlistand 
rough usage, the timber used should be seasoned softwood of good 
quality. The corners, which must remain scpiare, are the weak parts of 
the hive and should be rabbeted and then nailed on both faces (Plate 
108). Ccraent-eoated nails should be used to prevent slipping, warq)- 
ing, and distortion. Before assembly, rabbeted surfaces should receive 
a good coat of oil paint. 

The hive consists of a bottomboard, hive cover and hivebody or 
super containing ten movable frames. The component parts are not 
fastened together but are superimposed movable units (Plate 108), 

The bottomboard or floor is 22 inclies by Ifi inches by J inch thick. 
If an alighting board is not required the length should be reduced to 
20 inches. On the upper surface, the edges should be raised on the 
two sides and the back end by nailing slats J inch wide by J inch 
thick. To prevent warping, two cleats 16 inches by 2 inches by J inch 
thick should be attached across the under side of the bottomboard. 

The top cover is designed to protect the hive from weather. A 
flush-fitting flat wooden cover, cleated on the upper side at the ends and 
across the centre, is the most convenient. The dimensions are 20 
inches by 16 inches by J inch thick. The cleats should be 16 inches 
by 2 inches by ^ inch thick. 
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The hivebody or super is simply a bottomless wooden box which 
rests on the raised edges of the bottomboard. The standard dimensions 
of a hivebody or super made from ^ inch timber are:— 

Outside: 20 inches by 16 inches by inches deep. 

Inside: IS J inches by 14 J inches l\y 9^ inches deep. 

If timber other than I inch thick is used then all outside measure¬ 
ments of the hivebody, bottomboard and top cover will need to be 
adjusted. The inside dimensions as shown are essential for the correct 
fitting of the frames. 





b 

Plate 108 . 

PiAORAM OF ITivk.— (a) Bottomboard, hivebody, and top cover; 

(h) corner of hive illastratiiig rabbeting and method of nailing. 

The rabbets for cornering the hivebody should be cut into the end 
boards and should be J inch wide by 7/16 inch deep, to receive the ends 
of the sides. The length of the side timber will be 20 inches less the depth 
of the two 7/16 inch rabbets, that is, 19J inches. Before the hivebody 
is assembled a rabbet, 7/16 inch wide by | inch deep, should be cut into 
the inner top edge of each end board for supporting the frames. If metal 
rabbets are to be fitted then the timber rabbet should be f inch deep 
instead of ^ inch. A shallow slot or finger-grip should be cut or 
chiselled into the face of each end board, slightly above centre. 

After the hive has been completed two or three coats of paint 
should be applied externally, the sawn edges receiving particular 
attention. The paint weatherproofs the hive, which, if repainted 
about every two or three years, will laat indefinitely. Furthermore, hive 
temperatures are lower if white or very light-coloured paints are used- 

Home-made frames are not recommended as the factory machined 
frames are accurately constructed and usually cheaper. Self-spacing 
frames are the most useful. 
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The Control of Mites at Cheese Factories 
and Cold Stores. 

L. E. NICHOLS (Assistant Director and Senior Dairy Technologist, Division of 
Dairying) and J. A. WEDDELL (Assistant Senior Entomologist, Science Branch). 

I^ITIT the extension of the storage period of cheddar cheese in 
Queensland during the war years, due to irregularity of over¬ 
seas shipments and the tendency to market a more mature cheese 
locally, mite infestation assumed considerable importance in factory 
holding rooms, in cold stores, and even in ships’ holds. 

In the past, manufacturers have tried to control mites without 
tainting the cheese, using ammonia, sulphur dioxide and formalin, but 
with only limited success. Following the reported successful experi¬ 
mental use of dichloroethyl-ether against cheese mites in New Zealand, 
the Department of Agriculture and Stock co-operated with a cheese 
manufacturing association and cold store ovmers in testing tliis material 
under commercial (conditions in Queensland. 

FACTORY TRIALS. 

Two holding rooms containing waxed and unwaxed cheese were 
treated with dichloroethyl-ether. The cheeses were stored flat on wooden 
shelves and reasonably well spaced to permit of free circulation of the 
fumigant. 

An atomising spray trigger gun with adjustable fine spray nozzle, 
known as an Engine Cleaning Gun, was fitted to the factory's com¬ 
pressed air system by means of 90 ft. of | in. diameter pressure-tubing. 
A regulating valve and pressure gauge were attached to the end of the 
compressed air line, yielding 70 tn 75 lb. per square inch pressure. 
Army gas masks No. 4 III, 1940 and 1941 models, fitted with | in. 
diameter 5-ply steam rubl)er hose, which was later replaced by the 
standard cannisters, were worn by the operatives. The dosages were 
calculated on the basis of 1 lb. of dichlorocthyl-ether per 1,000 cubic ft. 
of room space. 

The atomised spray was so directed that all cheeses as well as empty 
shelves were enveloped in the spray mist. As far as possible marked 
wetting of cheese surfaces with the fumigant was avoided. Equipment 
used in the treatment is illustrated in Plate 109. 
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Plate 109. 

Equii’ment Used in Holding Room Trials. 


In botli cheese holding- rooms subjected to treatment at the factory, 
lieavy mite infestations occiirretl on the floors, shelving and the cheese. 
Jjoaf and medium sized cheese, including waxed and unwaxed, were 
stored in each room. The rooms were immediately sealed after treat¬ 
ment to prevent leakage of the fumigant and kept closed for a period 
varying from 24 to 48 hours before being opened and aired. 

After airing, the cheese was transferred to treated shelves and 
turned so that the previously untreated surfaces were now exposed; a 
second dose at the rate of 1 lb. per 1,000 cu. ft, was applied and the 
rooms securely sealed for a further 48 hours. Some waxed and unw^axed 
cheese in the untreated rooms were conspicuously marked for future 
observation. 

Because of the possible significance in the trade, and particularly 
for export purposes, various tests in crate treatment were made. For 
this purpose cheeses were stored in a third holding room that was 
heavi.ly infested with mites and the various treatments included all 
combinations of waxed and unwaxed, treated and untreated ’cheeses, 
packed in treated and untreated crates. Observations on these cheeses 
were made over a period of two months. 

Results. 

(a) Effect on Mite ,—Mite residues examined after the first treat¬ 
ment of the holding rooms showed a complete *‘kilV’ at all stages of 
the life cycle where directly exposed to the effects of the fumigant. 
However, there appeared to be no effect on the mite population under 
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the cheese, whether resting on the shelves or on other cheese or in cracked 
cheese. The surviving mite population, except in the cracked cheese,, 
was, however, controlled by the second application. 

(/)) Period of Jmniimity .—Examination of the experimental cheese,, 
after t-w^o months in the treated holding rooms, failed to reveal any live 
mites. However, continued observation indicated that a follow^-up treat¬ 
ment wms needed about three months after the first treatment. 

Witii regard to the cheeses held in the infested holding room, those 
w^hich had not been treated at all were noticeably infested, but where 
either tlie cheese or the crates or both had been treated with 
dichloroethyl-ether any mite infestation was of only a mild or localised 
nature. It was noted that untreated (*heese was afforded reasonable 
protection simply by packing in a treat<^d crate. 

(c) Effect on Cheese Flavour .—Immediately after the first treat¬ 
ment, examination of plugs from waxed and unwaxed cheese showed no 
evidence of taint from the fumigant. The rind, however, of l)oth waxed 
and unwaxed cheese had a distinct smell of dichloroethyl-ether, l)ut this, 
gradually diminislied in intensity and after about three wrecks could 
not be detected with any certainty. 

COLD STOEE TRIALS. 

The success of the treatment with crated cheese suggested an 
extension of the trials with dichloroethyl-ether to the cold stores, whei’e 
mites presented a i)roblem in crated (*heese for ex])ort. Methods of 
application that w^ere ti*ied included heat vaporisation of tlie fumigant 
buffered against explosion wdth carbon dioxide, spraying from a fixed 
spray line, and spraying from a hand atomiser. 

The nse of dichloroethyl-ether as a vaponr was not persisted with 
owing to certain technical difficulties, including condensation in the- 
specially arranged piping system. The fixed vspray system did not favour 
uniform distribution of the fumigant due to the pressure gradient in 
the line, although in this case a large tonnage of cheese was treated 
wuth satisfactory results. It was therefore evident that the air-cirevdatory 
system had aided in the distribution. Finally, however, licpiid application 
wdth a hjvnd atomiser comparable to that in use at the factoiy was. 
adopted. 

Equipment and Method. 

An engine spray gun with an adjustable spray nozzle and a one- 
quart capacity cannister was attached by means of 60 feet of |-inch 
diameter pressure tubing to a mobile compressed air tank, filled by an 
electric air compressor. A pressure gauge and a regulating valve* 
operating at 80 lb. per square inch w^ere fitted. The general arrangement 
of this equipment is illustrated in. Plate 110. All chamber outlets were 
carefully eliecked and sealed against possible gas leakage where 
considered necessary. Trays containing live mites were exposed in 
various parts of the cold store and at varying heights, some being- 
protected and others unprotected from possible direct spray. This 
method of checking the effect of the fumigant on the mites had been 
used also for the fixed spray system. 

The fumigant was applied as an atomised spray at the rate of 1 lb* 
per 1,000 cu. ft. as uniformly as possible over crates, walls and towards; 
the ceiling. The cold store was then securely sealed for 48 hours. 
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Pluto 110. 

Equip.ment Used in Cold Store Trials. 


Results. 

A (H)mplete kill of mites was obtained from the treatment, as was 
shown by examination of the sample trays and also of certain infested 
cheeses that had been earlier distributed in the chamber for test 
purj)os(\s. Itoth Commonwealth and State Graders confiruK^d that neitlier 
the cheese flavour nor the rind were affected by the treatment. 

Treated Cheese Consigned to the United Kingdom. 

Th(^ contents of the (*.old stores which had been treated were 
subsequently consij^iied in the one shiiiment to the United Kingdom. 
A qualifi(‘d Commonwealth Officer examined this consignment in London 
and he reported a complete absence of mite infestation, and no effect 
whatsoever on the tiavour or the rind of the cheese. 

COSTS OP DICHLOROETHYL-ETHER TREATMENT AND 
OP SUITABLE ATOMISING EQUIPMENT. 

The cost of the fumigant for treating 13,000 cii. ft. of room space 
at the cheese factory was £4 10s. 9d. As the weight of cheese treated 
was 23,000 lb., the cost averaged 0.04d. per 11). Dichloroethyl-ether is 
available locally for approximately 28. per pound. The improvised 
equipment used at the cheese factory involved no special expenditure. 
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Plate 111. 

PoKTABLE Outfit fok “Atomisation.” 


A complete portable outfit, including pressure tubing, adjustable spray- 
gun, container and spanners (Plate 111) is now available on the local 
market for £15 10s. For each treatment a cylinder of compressed air ia 
obtainable for 5s., the cylinders being returnable. This outfit is particu¬ 
larly suitable for small cheese factories where compressed air may not 
be available. 

At the cold store the export consignment was treated at a cost 
of ho 28., or O.OOOfid. per lb., for chemicals only, the portable spray 
outfit and mobile pump being part of the cold store equipment and 
was operated by ordinary factory labour. 
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Further large scale treatments carried out by the employees at 
six cheese factories and four cold stores have proved the '‘atomisation’' 
method to be cheap, practicable, and eflfeetive in controlling cheese 
mites. 

CONCLUSIONS AND RECOMMENDATIONS. 

The results indicated that a reasonable degree of control of mite 
infestation was obtained in cheese holding rooms and cold stores. For 
continued control, however, periodical treatments at approximately 
;3-monthly intervals appear essential, these treatments to be applied 
in conjunction with a reasonable standard of hygiene. 

It is therefore recommended that the following treatments be 
applied according to the particular circumstances. 

(a) Where cheese rooms are or can be emptied they should be 
thoroughly swept and cleaned, especially the shelving, and then sprayed 
with dichloroethyl-ether at the rate of 1 lb. of the fumigant per 1,000 
(*u. ft. The spray should be applied uniformly to all surfaces. A 
treated room should be immediately closed for a period of 24 hours. 

(b) Where mite-infested cheese is already stored Die following 
jioints should receive attention:— 

(i.) The cheese should be spaced so as to permit of free circula¬ 
tion of the fumigant mist. 

(ii.) Stocks should be rearranged so as to empty sections of the 
.shehing or room. 

(iii.) Dichloroethyl-ether should be uniformly sprayed through¬ 
out the room at the rate of 1 lb. per 1,000 cu. ft. and the 
room kept closed for a period of 24 hours. 

(iv.) Following the first treatment the cheese should be inverted 
on to the previously emptied shelving. 

(v.) The treatment should be immediately repeated. 

(c) Where chutes or convcAmrs are used in transferring cheese 
to or from the chamber these also should be sw^ept and sprayed. 

(d) Where cheese is to be stored for a considerable period, particu¬ 
larly if stocks are being changed from time to time, treatments (b) 
and (c) above should be repeated every three months. 

The above recommendations must be combined with a high 
standard of curing room hygiene, in that cheese should be frequently 
turned, cracked or otherwise damaged cheese removed, and shelving 
should be kept free of fat or grease accumulations by removal and 
scalding if necessary. In addition, temperatures in cheese store rooms 
should not exceed 60 degrees F. 

In emergency cases, if mite-infested cheese is to be stored in other¬ 
wise clean rooms and fumigation is not immediately possible, such 
cheese and the crates or other containers may be lightly but thoroughly 
sprayed with dichloroethyl-ether. Uncrated cheese may be lightly 
brushed with the fumigant if an atomiser is not available. It is 
desirable that operators applying diehlorethyl-ether should be supplied 
with respirators comparable with the standard army pattern. 
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Wool and its Growth. 

G. R. MOTTLE, Director of Sheep Husbandry. 

'T'llB woo] follicle is often described as a miiinte factory in wbieb 
wool is made. Accordingly, particular interest centres around 
its functioning and structure. It is not often appreciated, however, 
that Merino slieep, in common with most other breeds, have two (juite 
different types of follicles. The i)roportion of different types d(der- 
mines the type of fleece any particuhu’ sheep will grow. 
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Apart from the arrangement of the follieles, however, there are 
a number of factors which influence wool growth. These include such 
widely differing things as the way in which the sheep is fed, the 
weather conditions and the health of the animal. These are outlined 
in this article. 



Plate 113. 

COTSWOLD Wool. (LEFT ) AND MOHAIR (RIGHT) FIBRES COMPARED. 

{After A. F. Farler.) 

Wool and Kemp Fibres. 

There are iiuuiy breeds of sheep and they are kept for such widely 
divergent puriioses as wool-growing, dairy jnoduction and mutton 
raising. Naturally the appearance of the different breeds varies a 
good deal with tlie particular function the animals fulfil, but all sheep 
do not grow wool. Some breeds, such as the fat-tailed sheep indigenous 
to Africa, are covered by comparatively short, coarse fibres wiiieh 
resemble hair. Others, such as the Australian Merino and Corriedales, 
are noted for the wool they produce (Plates 112 and 113). 

Rather an interesting story is told about some pigs wiiich w^ere 
left on an island in the Antarctic, probably in tlie early part of this 
century. AVhen the weather station was established at Heard Island, 
the des(*endants of these animals \vere discovered. Instead of being 
covered with their usual coarse bristles they had growm a thick under¬ 
coat of soft fur wdiicii protected them from the cold. 

In the development of the woolly coat of the Merino sheep similar 
physiological happenings probably occurred, although the animals 
w^ere not subjected to such extreme variations in temperature. Wool 
is really the highly developed undercoat and even in a Merino fieecic 
there are two kinds of fibres, referred to as primary and secondary 
fibres. The soft wool fibres are the secondary fibres, and the stilfer 
coarser keinps are the primaries. 
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The Structure and Development of the Wool Follicle. 

The structure of a typical primary follicle and a secondary or 
wool growing follicle is shown in Plate 114. The most important 
differences lie in the absence of the arrector muscle and the sweat gland 
from the secondary follicle. 

Despite their similarity in structure, there are important differ¬ 
ences in the development of the follicles and it is worthwhile considering 
these in detail. After the ram’s sperm has fertilised the ovum produced 
by the ewe rapid development takes place. It is not long before the 
developing lamb is covered with a layer of flat cells which do not 
present any very obvious developmental characteristics. Somewhere 
about the 30th to 45th day after conception these cells start to arrange 
themselves in definite order and gradually follicles are formed. These 
changes usually commence on the poll and the face and they spread 
clown the midline of the back towards the tail. Prom the midline of 
the back they spread towards the belly and down the limbs. The 
average duration of this phase is about 15 days, so that by the time 
the foetus is 60 days old its skin covering is marked by ciuitc a large 
number of rudimentary single follicles. 



Plate 114. 

Stbucttjee of Primary Wck)L Follicle (left) and Secondary 
Wool Follicle (right). 


During the next stage additional small follicles develop on either 
side of the more advanced primaries. As this stage proceeds the 
follicles become arranged in groups of three and accordingly it is 
referred to as the trio stage and must be regarded as the real founda¬ 
tion of the follicle group. The arrangement of the follicles becomes 
progressively more orderly as they develop in short discontinuous 
parallel rows. This stage may commence about the 55th day after 
conception, though more usually it does not begin until the 75th day. 
As its duration is about 15 days it is complete by the 90th day. 

. During the next stage of development, which is referred to as 
the post-trio period, the secondary follicles make their first appearance 
between the members of the trio g^oup. At this stage a race develops 
between the rate at which skin grows and the rate at which the 
foUicles and the connective tissue under the skin are laid down. Should 
the skin grow more quickly than the connective tissue beneath, the 
skin is thrown into a number of folds—that is, a developed” lamb 
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is born. This final stage of development is the most important from 
the point of view of the density in terms of fibre populations per 
square inch. The density of the follicle population is greatest at 
about the 120th day after conception. Should the skin grow rapidly 
enough after that time to form itself into folds, the number of fibres 
per square inch of skin area decreases. If on the other hand the 
skin does not grow very extensively during the last 30 days before 
the lamb’s birth, it fits the young body closely and there is little 
evidence of folds. In this ease the wool follicles remain near their 
maximum density per unit of skin area. 

At birth, then, the lamb has all the essential features for the 
arrangement of its adult fleece. Some secondary follicles may be added, 
but this soon stops. During the early growing period there may be 
expansion in the area occupied by the trio group of primary fibres and 
their asvsociated secondary follicles due to an increase in the amount of 
skin tissue betw^een them. There is a rapid emergence of the late 
secondary fibres. Finally there is successive shedding of the fibres from 
the primaiy follicles and this takes place approximately in the order 
of their establishment. While this shedding is a continuous process 
there is variation in the rate and the shed fibres are often replaced by 
stiff coarse ‘‘kemps. ” The development i.s shown diagrammatically in 
Plate 115. 



Diagram Illustrating the Change in the Birth Coat Fibre from Merino 
TO Kemp.—A, Merino Zonej B, Down Zone; C, Medullated Zone. 


In view of these happenings the density of the fleece, in tenns of 
the number of fibres per square inch, is only a relative term and it. often 
decreases as the size of the animal’s skin increases. Probably the most 
important factor is the relative proportion of the primary to secondary 
follicles, that is, the proportion of the total follicles which grow kemps 
and the proportion which grow wool fibres (Plates 116 and 117). It 
has been suggested that the relationship might be expressed by the 
formula P :(P+S), where P is the total number of primary follicles per 
square inch and S the number of secondary follicles. For Merinos this 
ratio may vary between 1:15 and 1:28. For British breeds it is somewhat 
lower. 
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Plate 116. 

Chart Showing the Position and Approximate Kei.ative Size.s oe 
Wool Fiure.s op a Small Area op a Merino’s Skin.— Fibres growing from 
a jiriiiary follicle are ringed. In this section there are t) jirimaries in a 
total of 103 follicles, a ratio of 1 : 11.45. (After Tl. Ji. Carter.) 


Ob.servation.s on a group of Iamb.s at marking time will reveal the 
ditf'erenee in the ratio of primary and .secondary follicles which may 
■exist in any flock. The lambs with hairy birth I'oats may have a high 
ratio of primary follicles or the emergence of tlu; secondary fibres may 
have been delayed. On. the other hand, the lamb with the soft woolly 
birth coat has a high proportion of functioning secondary follicles. 

The definite gradation in the order in which these develojmiental 
<',hanges take place leads to a fairly well known variation in the fleece of 
some sheep. While the breeder aims at keeping the covering of his 
animals as uniform as possible all over, weaknesses can often be noticed 
on the belly, the points and the breech. Poor covering of the belly and 
points suggests that a high proportion of secondary follicles have not 
■developed in these parts. Hairiness of the breech suggests a higher 
proportion of primary follicles than is desirable. 

Factors Influencing Wool Growth. 

Many factors influence the growth of wool. They include those which 
act from within the sheep and those which are due to the external 
cnvii^onment. 
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Plate 117. 

8 no WING Relative Positions of Primary and Secondary Follicles in a 
Merino. — 1. Minor or transverso connective tissue trai>eculM. 2. Wool 
follicle and fibre. 3. Sudoriferous gland duct. 4. Lobe of sebaceous gland, 
f). M.Mrrector pili. 6. Major or longitudinal connective tissiu* trabecula. 

A. Primary follicle and acccftsory airiiciures (bilobar sebaceous gland, 
sudoriferous gland, and rn. arrector pili). 


R. Secondary follicles. Portion of a cluster occupying a cliaractcristic 
position between two iirimary follicles. 

{After 17. B. Carter.) 


Of those inherent in the sheep, breed, yge and sex must be eonsidered 
as well as the way" in which the animal is fed and the efYieien(*y with 
which it converts food to wool. Comparatively little need be said about 
the influence of breed. The wool grown by the British breeds is^ 
markedly different from Merino wool in staple length, crimp formation, 
colour, fibre diameter and the arrangement of the folds on the outer 
cuticle sheath (Plate .118). This is due to inherent differences in the 
arrangement and proportion of pirimary and secondary follic^les, in the 
size of the lumen through which the wool is secreted and in tlie rate 
at which the wool is produced. These breed differences are obvious, but 
there are also strain differences withiii breeds. For instance, there are 
the fine wool led Tasmanian Merinos, the medium to strong woolled 
JV^ppins and the strong woolled South Australian Merinos, within the 
^Merino population in this country. Even #uthin strains there are differ¬ 
ences between families and between individuals. 

The age of the sheep affects wool growth by influencing the number 
of wool-growing follicles which are functioning. There is some evidence 
to suggest that some of the secondary follicles cease to function as the 
sheep gets older, although it is not clear if this is due directly to age 
or to other factors such as an impaired capacity of the sheep to handle 
its food because of worn teeth. 
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Lustrp:. 



Down. 



Merino. 

© Plate 118. 

Skin Sections op X»rsTRE (Lincoln Type), Downs and Merino. 

(After A, F. Barlcer.) 

After rain there is usually a quick flush growth which is followed 
by the setting of seed. Generally speaking, the available protein in the 
pl^t is concentrated in the seed, and unless a large number of these 
are available to the sheep, which is the case when they are living on 
clover burr, their diet may be protein deficient. A low protein content 
is characteristic of some of the pastures in western Queensland. This is 
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particularly the case in the Mitchell grass downs of the central-west 
and north-west, where summer rainfall predominates. Acute protein 
deficiency is seen in drought time when there is an overall sliortage of 
food, but there is an imperceptible protein deficiency in the spring of 
quite good years. In the southern part of the State, winter and early 
spring rains are more reliable and there are a large number of herbage 
plants which ensure a more even supply of protein in the diet. 

Of the environmental factors indueneing the growth of wool, nutri¬ 
tion is of paramount imfmrtance. Wool is largely composed of protein 
and an adequate and even supply in the diet is a necessary precursor 
to normal wool growth. Most feeding standards suggest that adult 
sheep require 1*75 lb. of digestible erude protein per week to meet the 
normal requirements for maintenanee and for wool growth. From 
results obtained in hand feeding of stud Merino sheep, it appears that 
this may not l)e adequate to allow for maximum wool production. 
Probably 2-25 lb. of digestible crude i)rotein is nearer to the actual 
reciuirements. 

The building h]o(*ks of whi(‘h proteins are made are known as amino 
acids and some of these are essential for the growth of wool. Two of 
the most Important amino acids are cystine and methionine and there 
are quite wide variations in tlie (piantity dilferent ].)lants contain. Tlie 
re|)utation which linseed meal has won as a sheep feed is partly due 
to its amino acid content. 

During times of protein shortage the shee]) decreases the amount 
of wool keratin which is secreted from tlie folli('les. There are tlirce 
ways in whieli this can be done: 

(M) It may decrease the rate of wool growth ; this leads to a 
decrease in staple length. 

(2) It may decrease the size of the aperture of each follicle; this 
leads to a decrease in fibre diameter. 

(3) It may decrease the number of follicles whieh are function- 
ing; this leads to a decrease in density of the fleece. 

Probably the sheep uses a combination of these and does not rely 
on any particular one. In times of acute stress, such as occurs during 
sickness, flystrike or a very bad drought, the sheep usually decreases 
the diameter of its fibres fairly rapidly and this may lead to a “break’" 
in the wool. 

There may also be a decrease in density as the sheep grows older^ 
as it is proba'ble that some secondary follicles cease to function in some 
aged animals. This may be an explanation of the so-called “doggy’" 
wool in some old sheep. 

It is now well known that copper is an essential constituent in the 
diet of sheep. Besides affecting the rate of blood production it is 
essential to the fonnation of a normal crimp. Usually the soft ])liable 
substances from which wool is formed are converted into keratin in the 
lower part of the follicle. When there is inadequate copper circulating 
in the blood the formation of wool keratin is delayed and is completed 
only just before the fibre emerges from the follicle. This leads to the 
formation of the abnormal wavy crimp so characteristic of copper 
deficiency (Plates 119 and 120). 
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Plate 119. 

Effect of Copper Deficiency on Wool. — Lefty Crossbred wool, showing 
half of staple copper deficient. Might, Merino wool, showing last inch of 
staple copper deficient. * 



Elate 120. 

jypFECT OP Copper Deficiency on Wool. —This sample takcm from a 
black sheep shows how the wool became pale and lost its crimp when the 
sheep was put on a diet deficient in copper. 
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"The Pest Destroyers Act of 1939"— 
Registrations. 

A PEST destroyer is any prepared or natural substance sold as a 
fungicide, insecticide, vermin destroyer, weed destro^'cr, lure or 
steriliser or cleanser. 

A fungicide is any substance used or intended to be used for the 
purpose of destroying or preventing the attacks of fungi or -other 
parasitic i)lants or bacteria affecting or which may affect seeds, fruit, 
vegetables, plants, or other x>roduee of the soil or any stock food, or 
any substance declared by regulation to be a fungicide. 

An insecticide is any substance used or intended to be used for 
the puri)ose of destroying insects or other peshs which infest or attack 
seeds, fruit, vegetables, plants, or other produce of the soil, or any 
stock food or wliich infest or attack animals, or for preventing such 
insects or pests from infesting or attacking the same, or any substance 
declared b,y regulation to be an insecticide. 


A vermin destroyer is any substance used or intended to be used 
for the purpose of destroying rabbits, rodents, dingoes, foxes, or other 
noxious animals or noxious birds, or any substance declared by regula¬ 
tion to be a vermin destroyer. 

A weed destroyer is any substance used or intended to be used 
for the purpose of destroying or preventing the si^read of weeds or 
noxious plants, or any substance declared by regulation to be a weed 
destroyer. 

A lure is any material used or intended to be used to lure o^r 
attract any insect or pest or vermin for purposes of destruction. 

A steriliser or cleanser is any substance used or intended to be 
used, or advocated for use, for the purpose of sterilising or cleansing 
dairy utensils, equipment, or machinery, or used or intended to be 
used for any other sterilising or cleansing purpose relating to agri¬ 
culture or stock: Provided that soaps and soap powders that do not 
contain any constituents useful or claimed to be useful for sterilising 
shall not be included. 

Before any pest destroyer is placed upon the Queensland market, 
an application for registration must be made by the Queensland 
primary dealer and such application renewed every three years, i.e., 
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1952, 1955, 1958, &c., during the month of January. Kegistration fees 
are payable annually. No sales should take place until registration 
has been effected. 

Application for registration or renewal thereof involves the 
forw^arding of a statutory declaration, setting out the formula of the 
preparation, accompanied by a specimen label and sample, and the 
necessary fees, i.e., 5s. for each preparation, with a maximum of £1 per 
year. These applications are duly examined with respect to the Act’s 
requirements and placed before the Pest Destroyers Board—consisting 
of the Agricultural Chemist, an entomologist (plants), an entomologist 
(veterinaiy), a pathologist (plants), a pathologist (veterinary), and 
the Registrar. 

The formulae, claims and statements made are considered, and, if 
approved, the pest dCvStroyer, upon completion of all the Act’s require¬ 
ments, is duly registered. 

All labels are required to set out the following:— 

(a) The distinctive name of the pest destroyer; 

(Z>)- 

(i.) A statement of the names and respective percentages 
of the active constituents with the forms in W'hich 
they occur or substances from wdiich they are 
derived; 

(ii.) A statement of any preseril)ed particulars relative 
to standard, quality, or rate of dilution with respect 
to the pest destroyer concerned; 

(c) The net weight* or volume content of the package; 

(d) All directions for use of the pest destroyer; 

(e) The name and address of the primary dealer or nianu- 
facturer; 

(/) The word POISON when required. 

The word ‘VPOTSON ” should be in red letters on a wliite ground, 
in larger and heavier type than any other letter on the label; and no 
other word shall aY)pear on the same line. xNo other letter on the label 
shall be in a red colour. 

FarTuers and other buyers w^ould be w’^ell advised never to accept 
delivery of any pest destroyer unless it has affixed to the x>i^ickage a 
plainly printed label setting out the required information. 

In the absence of a label it is obvious that the buyer should at 
once communic^ate with the Standards Brancdi, Department of Agri¬ 
culture and Stock, William Street, Brisbane. 

The Pest Destroyers Act provides tliat no person shall affix any 
label and/or brand to or issue or use with or in connection with any 
pest destroyer or the sale thereof, any invoice, directions for use, or 
any printed, typed or written matter, and/or advertisement which 
contains— 

(a) Any statement which is false or misleading in any particular 
concerning the substances therein referred to; 
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(1) Any comment or reference to or explanation of any state¬ 
ment required by this Act which directly or by implication 
contradicts, qualifies, or modifies any particular required 
by this Act to be shown thereon; 

(c) Any statement, comment, or reference which expresses, 
suggests, or implies, or may be construed to express, suggest, 
or imply, that the pest destroyer has been the subject of a 
trial or trials or has been used or is recommended by the 
Department of Agriculture and Stock and which could in 
any way be used for purposes of furthering the sale of such 
pest destroyer; 

(d) Any words or expression .signifying, suggesting, or implying 
that the i)est destroyer is approved or guaranteed under the 
])rovisions of this Act or any other Queensland law. 

The pest destroyers as set out in the following list are those that 
have been registered up to 2nd December, 1949, for the three-year period 
January, 1949, to December. 1951, under the above Act. These and an.v 
l)ublislie(l in subsequent lists are the only pest destroyers that should 
])e offered for sale or requested by pros])eetive ])urcbasers. 

It should l)e noted that the sale of any unregistered pe.st destroyer 
■w'onid render the seller liable to a penalt.y not exceeding £50. 

Further particulars may be obtained from the Standards Branch, 
Department of Agriculture and Stock, William Street, Brisbane. 
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1950 SHOW DATES. 


AprlL 


Blackbiitt 


13, 14 and 15 

Chinchilla 


13, 14 and 15 

Miles 


20, 21 and 22 

Monto .. 


26 and 27 

Taroom 


26, 27 and 28 

Naiian^o 


27, 28 and 29 

Wallumbiila 


27 and 29 



May, 

Eidsvold 


1 and 2 

Koma 


2, 3 and 4 

Kingaroy 


4, 5 and 6 

Beaudesert 


5 and 6 

Inglewood 


3 and 6 

Wondai 


11, 12 and 13 

M arburg 


12 and 13 

Ipswich 


10, 17 and 18 

Blackall 


16 and 17 

Oharleville 


]7 and 18 

Biggenden 


18 and 19 

Murgon 


18, 19 and 20 

Thangool 


19 and 20 

Warrill View 


20 

Biloela ., 


25 and 26 

Oympie 


25, 26 and 27 

Crowds Nest 


26 and 27 

Kalbar .. 


27 



June, 

Maryborough 


1, 2 and 3 

Wowan .. 


1, 2 and 3 

Booiiah 


2 and 3 

<lliilders 


5 and 6 

Bundaberg 


8, 9 and 10» 

Mt. Morgan 


8, 9 and 10 


Lowood 

.. 9, 10 and 

12 

Gin Gin 

12 and 13 


Gladstone 

15, 16 and 

17 

Toogoolawah 

.. 16 and 17 


Rockhampton 

.. 21, 22, 23 

and 

Kilcoy .. 

.. 23 and 24 


Mackay 

.. 27, 28 and 

29 

Esk 

30 and 1st 

July 

Proserpine 

.. 30 and Ist 

July 

Home Hill 

30 and Ist July 


July. 


Bowen .. 

5 and G 


Nainbour 

6, 7 and 8 


Ayr 

7 and 8 


Laidley 

7 and 8 


Townsville 

.. 11, 12, and 

13 

Maleny 

.. 13 and 14 


Ingham 

.. 14 and 15 


Rosewood 

.. 14 and 15 


(^airns .. 

.. 18, 19 and 

20 

Gatton 

20, 21 and 

22 

Redlands 

. 21 and 22 


Tully . . 

.. 21 and 22 


Woodford 

. , 21 and 22 


Atherton 

.. 25 and 26 


Innisfail 

.. 28 and 29 


Lawnton 

.. 28 and 29 



August 


Brisbane 

.. 5 to 12 


Redcdiffe 

.. 18 and 19 



September. 


Canungra 

2 


Beenleigh 

.. 15 and 16 



TUBEBCULOSIS-FBEE CATTLE HEBDS 


(AS AT 13th MABCH, 1960). 

Breed. 

Owner's Name and Address of Stud. 

Aberdeen Angus 

The Scottish Australian Company Ltd., Texas Station, Texas. 

Jersey 

W. E. 0. Meier, * ‘ Kingsford ^ ^ Stud, Rosevale, via Rosew'ood. 

A.LS. 

E. B. Sullivan, **Eormagh," Pittsworth. 

Ayrshire 

L. Holmes, ^ * Bencecula, ^' Yarranlea. 

A.LS. 

D, Sullivan, Rossvalc, via Pittsworth. 

A.LS. 

W. Henschell, Yarranlea. 
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MAY. 

By W. J. Newell, Hon. Secretary of The Astronomical Society of Queensland. 


TIMES OF 8UNKI8B AND SUNSET. 


At Brisbane. 

MINUTES LATER THAN BRISBANE AT OTHER PLACES. 

Day. 

Rise. 

Set. 

Place. 

Rise. 

Set. 

Place. 

Rise. 

Set. 


a.m. 

p.m. 


a 





1 

6.13 

6.17 

Calms 

12 

46 

Longreach .. 

28 

42 

6 

6.16 

6.13 

CliarleviBe 

25 

29 

Quilpie 

36 

34 

11 

6.19 

6.09 

Cloncurry .. 

38 

61 

Rockhampton 

2 

18' 

16 

6.21 

6.06 

Cunnainulla 

30 

28 

Roma 

16 

IS: 

21 

6.24 

6.04 

Dirranbandl 

21 

1 17 

! Townsville 

11 

38 

26 

6.27 

5.02 

Emerald .. 

13 

! 26 ! 

1 WInton ., 

i 31 

50 

31 

6.29 

6.00 i 

Hughenden 

23 

1 47 1 

Warwick .. 

i 6 

4 


TIMES OF MOONRI8E AND MOON8ET. 


At Brisbane. | 

1 

Day. 

Rise. 

Set. 


p.m. 

a.m. 

1 

4.26 

4.43 

2 

5.07 

5.63 i 

3 

6.64 

7.06 ; 

4 

6.48 

8.20 } 

5 

7.48 

9.31 

6 

8.63 

10.35 1 

7 

10.00 

11.81 ; 
p.m. || 

8 

11.04 

12.18 j 

9 

a.m. 

12.56 j! 

10 

12.04 

1.30 1 

11 

1.01 

2.00 ! 

12 

1.56 

2.27 I 

13 

2.48 

2.64 1 

14 

3.40 

3.22 li 

16 

4..33 

3.60 ;! 

16 

626 

4.22 

17 

! 6,22 

I 4-59 

18 i 

i 7.18 

5.39 il 

19 

1 8.16 

! 6.26 il 

20 

9.00 

7.19 ii 

21 

10.00 

8.16 i 

22 

10.46 

9.16 il 

23 

11.28 
p.m. 

10.15 ; 

24 

12.06 

11.16 

26 

12.40 

a.m. 

26 

1.18 

12.18 

27 

1.45 

1.19 

28 

2.19 

2.23 

29 

2.57 

3-29 

30 

8.40 

4.39 

SI 

4.81 

5.62 


MINUTES LATER THAN BRISBANE (SOUTHERN DISTRICTS). 

Charleville 27 ; CunnamuUa 29 ; Dirranbandl 19 ; 

Quilpie 35; Roma 17; Warwick 4. 


MINUTES LATER THAN BRISBANE (CENTRAL DISTRICTS). 


Day. 

1 Emerald. 

i Longreach. j 

R >cb:nam )t.on 

1 Winton. 

Rise. 

Set. 

i Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

1 ' 

i 24 

16 

; 40 

1 31 

15 

7 

46 ^ 

35 

6 i 

i 30 

9 

46 1 

1 23 

21 

0 

54 

20 

11 1 

! 23 i 

16 

1 9® 

! 32 i 

14 

8 

45 

36 

16 

13 

1 27 

28 

42 ; 

3 ! 

18 

31 

50 

21 i 

9 1 

30 

1 25 

45 ! 

0 f 

21 

26 i 

63 

20 ’ 

! 17 j 

23 

33 

39 j 

^ 1 

14 

87 

44 


.1 

a 

46 

25 1 

20 i 

0 

53 

28 


MINUTES LATER THAN BRISBANE (NORTHERN DISTRICTS). 


Day. 

Cairns. 

Cloncurry. 

Hughenden. 

Townsville. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

1 

40 

21 

67 

44 

42 

29 

33 

18 

3 

62 

8 

66 

36 

60 

21 

43 

8 

6 

67 

2 

69 

32 

53 

17 

47 

3 

7 

58 

4 

67 

33 

60 

19 

44 

5 

9 

43 

12 

60 

38 

45 

24 

36 

12 . 

11 

38 

23 

,66 

45 

41 

30 

32 

20 

13 

27 

32 

49 

53 

33 

38 

23 

28. 

15 

18 

42 

42 

69 

27 

44 

16 

36 

17 

9 

51 

37 

64 

21 

50 

8 

43 

19 

2 

56 

33 i 

67 

1 17 i 

j 53 

3 

46 

21 

2 

55 

33 

67 

1 17 

i 52 

8 

46 

28 

0 

47 

87 ] 

62 

' 21 

47 

8 

S9> 

25 

19 

87 

42 ! 

56 

27 

41 

17 

82 

27 

1 31 

31 

61 1 

51 

86 

86 

26 

26 

29 

1 43 

18 

59 ! 

43 

44 

27 

36 

17 

81 

54 

6 

67 ! 

34 


20 

44 

7 


Phases of the Moon .—Full Moon, 2nd May, 3.19 p.m.; Last Quarter, 9th May. 8.32 a.m.; 
New Moon, 17th May, 10.54 a.m.; First Quarter, 26th May, 7.28 a.m. 

On 15th May the Sun will rise and set 20 degrees north of true east and true west 
respectively, and on the 12th and 27th the Moon will rise and set at tnie east and true west. 

Mercury .— An evening object at the beginning of the month when in the constellation 
of Taurus, it will set 60 minutes after the Sun, but on the 14th it will be in line with 
the Sun. after which it will pass Into the morning sky and by the end of the* month. In 
the constellation of Aries, will rise IJ hours before Sunrise. 

Venus .—Still a conspicuous object In the eastern morning sky at the beginning of 
the month, in the constellation of Pisces, rising 3 hours 25 minutes before the Sun and at the: 
end of May, in the constellation of Arles, rising 3 hours 9 minutes before Sunrise. 

Mars .—Now rising during the daylight hours and well up in the eastern sky by 
nightfall. On the let. in the constellation of Virgo, will set between 2 a.m. and 3.30 a.m., and 
at the end of the month will set an hour or two after midnight. About 11 p.m. on the- 
26th the Moon will pass in front of Mars. 

Jupiter .—In the constellation of Oaprloomus. will rise about midnight during this month. 

Saturn.—-Not far from Mars and In the constellation of Leo. At the beginning of 
the month will set between 2.80 a.m. and 4 a,m., and at the end of the month will set 
between a a.m. and 2 a.m. 
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Soil Conservation in Queensland. 

J E LADEWIG, Senior Soil Coiiservatiomst, and A F. SKINNER, 

Soil (\)iiservatioiiist. 

4. Water Disposal Systems. 

T'HE adoption of soil conservation piactiees will usually reduce tlie 
waste!Ill loss ol soil and water, but Queensland's heavy summer 
storms frequently yield more rain than can be absorbed by the soil, 
or otherwise stoied or used. In order to dispose of the vsurplus run-off 
a carefully planned and protected drainage system become^ a necessity, 
but, since the efficient utilisation of rainfall is essential for maximum 
jiroduction from crops and pastures, water should be conserved to the 
greatest possible extent—firstl^^ by ensuring the maximum absorption 
of rain where it falls; secondly, by temporarily trapping it on the 
surface so that it can soak in later; and thirdly, by bulk storage in 
ponds or dams. 

In the planning of works for the pondage or diversion of run-off 
it is necessary to ensure that a stable well-grassed waterway is available 
for the disposal of surplus water ; it is equally important to design the 
MWks from the top of the immediate catchment, planning each work in 
succession, down the slope, so that control of run-off* from the upper 
catchment is assured, before control on the lower catchment area is 
attempted. 

Waterways. 

Prior to settlement the surplus run-off water flowed into natural 
depressions, and since these were usually well covered with grass or 
trees, with the additional protection of ground litter, the water was 
safely transported to the main watercourses without serious drainage 
line erosion (Plate 121) occurring. 

Following settlement, many of these drainage lines were ploughed 
or heavily grazed, tiie natural protection of vegetation disappeared, 
and huge gullies frequently developed. This is understandable when it 
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Plate 121. 

Drainage Line Erosion. —This depression was once well grassed and quite 
stable, overstocking has contributed towards the development of the gully. 


is realised that, whereas bare soil erodes under water velocities of 1 to 2 
feel per second, good turf forming grasses so effectively protect the 
soil that velocities of up to 12 feet per second can be carried without 
erosion occurring, and even moderate natural pasture can withstand 
velocities of 4 feet per second. 

In addition to the destruction of the protective plant cover on 
natural drainage lines, the volume and velocity of water carried by 
them has been greatly increased since settlement, by the clearing, 
burning, ploughing, and grazing of land in catchment areas 

Where gullying has developed, tlic flow of run-off’ into that section 
of the catchment should be reduced to a minimum; on no account 
should additional run-off water be turned into an unstable gully unless 
special precautions have been “^en. There is often a tendency to regard 
existing deep gullies as a satisfactory site for water disposal, but the 
waterfall created during rain, where the diversion structure enters the 
gully, inevitably induces the development of deep gullies along the 
channels of the water diversion structures (Plate 122). 

Water Disposal on Natural Pasture. 

Natural pasture may be utilised for the disposal of water from 
banks if the grass cover is good, and provided the velocity of flow does 
not exceed 4 feet per second; this method of disposal is therefore only 
utilised where small areas are being drained and only minor flows are 
anticipated. Water disposal on pasture has the effect of an xTrigatioJl 
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and the quality of limited areas of pasture can often be improved by 
this means. Where pasture is used as a disposal area, it must be care¬ 
fully grazed and precautions taken to ensure that the water is spread 
widely. 



Plate 122. 

Water Ditposal into Unstoble GuiUee. —The secondary gully, almost 4 ft. 
deep, developed in a few years where a contour bank discharged water into 
the main gully. 


Well grassed depressions are occasionally available on farms for 
the disposal of water, but it is important to appreciate that the ground 
cover'' of grass is the essential feature of a good waterway; grasses 
wiiieh grow in tufts are not suitable because the run-off water is 
channelled into the bare areas surrounding the grass crowns, and 
erosion rapidly occurs. 


Artificial Waterways. 

Since natural well-grassed depressions are now a rarity in the 
agricultural areas of the State, it is usually necessary to provide a 
waterway, and establish a good grass cover on it, well in advahce of 
projected bank construction operations. The construction and stabilisa¬ 
tion of these waterways is one of the most important points fti a. soil 
conservation programme, and without the prior provision of this type 
of structure the subsequent programmes have little, if any, chance of 
being successful. 

Since the velocity of flow is dependent largely on the depth of 
water, it is important that the water depth should be kept as shallow as 
possible by the construction of wide strips, which are level from side to 
.side and dightly concave in the centre to the extent of 3 inches (Plate 
123). 




252 


QUEENSLAND AGEICULTTTRAL JOURNAL. 


[1 May, 1950. 


WATERWAY CROSS-SECTION 




wMa»WA''lLJtelfiyii£L46 
-- 


The width of the waterway to he (‘onstnicded will vary ai^cordiiif^ 
to the area of land to be drained, and, sinee water velocity increases 
wdth decree of slope, ^^reater widths oi waterway per acre drained will 
be iTHpiired on steep slopes. 

Pendinj? further research the follow inn; jL»oneral rules a])])ly:— 

Where the land slope exceeds B per cent. (B feet veitii'al rise or fall 
per 100 feet horizontal), but does not exceed 12 per cent., one foot of 
w^aterway width is allowed per half acre of arable land 

Where the land slope is between 4 feet per 100 feet and 8 feet 
per 100 feet, one foot of waterw^ay width is allowx'd per acre of arable 
land. 

Where the land sloi)e is between 2 per c(‘nt. and 4 p(‘r (‘(uit., one 
foot is allowed per 2 acres of land, and w^here the slope is less than 
2 per cent., one foot is allowed per 4 acres of arable land. 

Containinj? banks are constructed on both sides of the waterway, to 
a height of one to two feet, depending on the degiee of slope, each with 
a bank base width of approximately 10 feet. 

Sinee artificial waterways must be level in cross-section, much 
expensive grading work (*an be avoided by the (*areful selection of sites, 
ensuring where yio^fsible that the waterway follow^s the natural fall of 
the land; in this case the only reciuireinent is the construction of the 
containing banks. 

Where, in the interests of farm layout, it is desirable to construct 
a waterway adjaeent to a fence line, ariditional grading work may be 
necessary to provide a level cross-section, and in this case may be 
justified. However, since waterways become a more permanent feature 
of the farm than fences, it is often preferable to ignore* existing fence 
lines in order to provide the best waterway site; the task of re-fencing 
can be reduced by the use of a power driven post-hole auger. 

The eonstriietion of waterways is a simple operation, but usinlly 
requires the use of a grader to move soil to build the containing banl;s, 
and to level out the centre section (Plate 124). 

When construction work is completed the w^aterway area is culti¬ 
vated to produce a fine seed-bed, and, since the establishment of 
vegetation is a most important consideration, the grasses to be used 
must be carefully selected to suit ihe soil type and local climatic 
conditions, preference being given to those that form a continuous 
tuff. Kikuyu, couch, buffalo, paspalum and Rhodes grasses are the 
inost satisfactory, though molasses and Wimmera rye grasses, and the 
l(^times black medic and burr medic, have been used successfully where 
soil type and climate are favourable. 
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Plate 124 . 

An Artificial Waterway.—This waterway has been constructed with a 
grader^ grasses sown, covered with a sorghum stubble mulch, and a temporary 
fence erected to exclude stock. 



Plate 125. 

Kikuyu Spxuadur Strip. —The line of straw, pegged down with netting, 
assists in controlling the water flow and facilitates the establishment of the 
klkuyu spreader strip. 
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It is preferable to sow a grass-legume mixture, and difiBculties are 
occasionally encountered, particularly with light seeds such as Rhodes 
grass; a technique developed in the United States, utilising rice hulls 
as a regulator for planting grass mixtures through the gram drill, has 
given encouraging results. 

Following the sowing of the seed mixture it is sound practice to 
establish ''spreader strips’^ of kikuyu (Plate 125) or other suitable 
grass in level lines across the waterway at intervals of 50 feet. These 
strips assist in maintaining an even spread of water, and help to 
protect the waterway from scouring in the early stages before the 
other grasses provide the maximum protection. 

As soon as possible after sowing operations have been completed 
it is usual to spread a layer of stubble or hay over the entire surface 
to a depth of one to two inches; this mulch layer protects the waterway 
against damage from heavy storms in the early stages, and by reducing 
evaporation assists the establishment of vegetation. 



Plat© 126. 

A Competed Waterway.*—Vegetation is well established and contour banks 
have been constructed. Photo, taken 12 months after construction. 


All outside run-off must be excluded from the waterway until it 
IS completely vegetated (P|ate 126); under favourable conditions a 
waterway may be ready for use six months after construction, but 
conditions for establishment of vegetation are unsatisfactory 
the period may extend to 12 months or more. It is essential that 
wat|rways be fenced to prevent access of stock during the period of 
establishment of vegetation, though at a later stage light grazing 
be permitted, and in some circumstances it may be necessaiy 
to mow to remove surplus top vegetation. 
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Banana Plantation Management with Particular 
Reference to the One Bimch—One Sucker— 
Straight Follow Through System. 

J. H. MITCHELL, Assistant Adviser in Horticulture. 

Bunches thrown between January and March ai*e usually cut when 
])rices are good, and banana growers, therefore, try to confine bunching 
to this period. Within the limits imposed by climatic factors, control 
of bunching: and maximum production can be achieved under the “one 
bunch—one sucker—straight follow through“ system of management. 
The keynote of success is control of the plantation from tlie time of 
its establishment. This calls for careful selection of planting material, 
accurate timing of planting, and strict adherence to some principles 
of de-suckeriiig and follower selection which are peculiar to this system. 

Apart from the special features of the system, the plantation must 
be proj)erly laid out and handled, so that conditions are uniformly 
favourable for plant growth. Windbreaks should be established to 
reduce leaf splitting and root injury; adequate fertilizer should be 
applied at the appropriate times; weed growth must be continuously 
controlled; and where bananas are grown on steep slopes steps should 
be taken to prevent soil erosion. 

PLANTXNQ MATERIAL. 

There are three forms of planting material used in establishing 
bananas—namely, eorms, and Ackers (Plate 127). 

Conns. 

The corm is the whole of the underground portion of the plant. 
The growing point and ali but one of the eyes or buds are gouged out 
and the corm is then buried so that its junctioh with the pseadostem is 
approximately six inches below the sunace of the ground. 
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Plate 127. 

Bomona Planting MotarlaL. —Left to right, bit, sucker, corm. 


“ Bits.” 

A “bit” is a portion o'f a corm with an eye or bnd. Well-grown 
healthy plants at least six months old, but which have not yet bunched, 
provide a good source of ‘‘bits.’’ The roots are trimmed from the 
plant after it IkS dug, a thin layer of the outer tissue removed as a 
precaution against beetle borer infestation, and the pseiulostem eut 
off about four inches above the corm. On removing the outer ring of 
leaves the pink edges of the next pair will be seen to meet on the corm, 
and it is in this position that a small bud will be found (Plate 12S) ; 



Plate 128. 

for 3i lb.).r-Note the effective bud. 
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a siinilnr bud will be seen a1 tlie base of the next two leaves on the 
o[)j)osite side. These are tlie buds from whieli the new ])lant will arise. 
After they have been loeated the eonn and atta(died pseiidostem are 
s])lit in half, so that oa('h j)art possesses an eye, and }>la('od in a shaded 
position for at least 24 hours to allow the cut surfaces to heal before 
plantnii*. Preiiared “bits’^ may vary from one to four pounds in 
weight. 

The ^‘bit” should be planted in an almost vertical position, 
^nierally with the ey(‘ facing in a south-easterly direction, and at a 
<i(‘ptli of about six iiK'hes In heavy soils shallower plantinji^ is per¬ 
missible. ‘"Bits” are ^iven first priority as {ilantiiipj material 

Suckers. 

Suckers are the most widely used planting material, chiefly 
because they are easily obtained. Although a very good plantation 
<sin be establi.shed from suckers, this type of planting material has 
some disadvantages. When growth begins, a new corrn is formed 
directly above the original and this habit brings the plant nearer to 
Ihe surface (Plate 129). When the plantation is subjected to cyclonic, 
winds, such plants have a tendency to eollaiise. 



Pl<it© 129 

SuckM Two Months Old.—Note fonnation of new corm above original 

sucker. 

Bight A Bit Two Months Old.'—^Not© unrestricted root development. 


Suckers are planted with the junction of the corm and pseudostem 
approximately six inches below ground level. They should be placed 
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SO that the part originally furthest from the parent plant faces in the 
direction desired in the first follower sucker, which in most cases is 
the south-east. 

TIME OP PLANTING. 

In a hot, moist, even climate the banana will bunch in about 12 
months. On the near north coast, M^here cooler conditions }:>revail, the 
rate of growth is slow from April to September, and in a dr>^ spring 
rapid growth may not occur until late in November. Under these 
conditions bananas will usually bunch 15 to 18 months after planting. 

Seasonal conditions vary somewhat, but, in order to ensure bunch¬ 
ing betw^een January and March, Cavendish and Mons Marie varieties 
may be planted from mid-October to mid-December. Lady Fingers 
should be planted early in this period. 

In order that control of bunching may be maintained, it is important 
that i)lant growih should not be cheeked. If for any reason the plants 
are backw^ard, each stool may be given an additional application of 
two ounces of sulphate of ammonia t^ach month, with a maximum of 
four applications. Satisfactory growdh must be maintained by good 
cultural methods, particularly during the first six months, for it is 
in this X)eriod that the size of the future bunch is determined. 



Plate 130. 

Jhittiim 111# Twelve Mon the Old with First FoUowsat 

in November. 
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DE.SUCKEBIN6. 

As its name implies, this system demands the destruction of all 
suckers except a single follower, which is itself selected at the time 
and in the manner to be described later. Unwanted suckers develop 
at the expense of the parent plant. Up till the time when the first 
follower is set, all suckers must be destroyed soon after they appear 
above soil level. l)e-suckering each month is therefore essential, the 
apf)roved practice being to cut off the sucker a few inches above the 
surface of the ground, gouge out a small central portion of the butt, 
and pour in about one-third of a teaspoonful of kerosene, or a little more 
in the ease of larger suckers. 

THE STRAIGHT FOLLOW THROUGH SUCKER. 

The straight follow through sucker is that which arises more or 
less directly in line with the previous season's sucker and the parent 
]>lant. This sucker invariably originates from the base of the parent 
<‘(H‘m (IMatc 131), and the new i)lant is thus firmly established in the 
soil and therefore less liable to damage by heavy winds. 



Plate 131, 

The Straight FoUow Through Sucker*'—Maiden Plant at extreme right; first 
follower not yet bunched (cut for photographing) at centre; top sucker, referred 
to as a "sitter," at right centre. Not© depth of straight follow through. 

The straight follow thrpagli sucker usually appears when the 
parent plant is about three-quartera grown, and at a time when it is 
most desirable to set suckers for the ne3ei crop. Under normal conditions, 
selection of suckers for the second and subsequent ratoon crops is to 
a very large extent automatic if tile follower has been set at the 
right time. 
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SELECTING AND SETTING THE FIRST FOLLOWER. 

The eorreet time at which to set the iirst follower will vary slightly 
from one plantation to another, but in all eases the first follower must 
be set belore the parent plant bunches (Plate 130). Location, soil 
type, aspect and altitude will all influence the time taken for a plant 
to bunch, and will therefore govern the time for setting the first 
follower. Generally speaking, the best month for planting will be the 
best month to set the followers. The size of the parent plant is not 
taken into account; all follow^ers are set at or about the same period 
so as to secure uniform bunching in the next ratoon crop. The system 
breaks down if this rule is ignored. The tune at which the first follower 
is set to a large extent determines the success or otherwise of the 
plantation, for the behaviour of the crop in the third and subsequent 
years is governed by the management of the first ratoon crop. 

Particular attention should be paid to the position of the first 
follower in relation to the parent plant. It should not be set directly 
ui)-hill, but rather across the slope, as nearly as possible in a south¬ 
easterly direction. As there is a tendency for the plant to throw its 
bunch on the sunny or northern side of the plant, interferen(*e wnth 
the follower by the developing bunch is reduced to a minimum li a 
grower succeeds in getting his first ratoon crop to bunch from 
January to March, subsequent crops wdll fruit over much the •'anie 
period each year. 

Each if another system of sucker setting has been practised lor 
the first ratoon crop, the straight follow through system ma\ be ajiplied 
from the thiid generation onwards by the elimination ot all b^it the 
re(juir(*d sucker 



Hate 132. 

Lady Finder Com 20 Day* Flatting with Two Suekott Gxowlag Irom a 
C^m wlill dw Contre Bomorod. 
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LADY FINGER. 

The one bunch—one sucker—straight follow through system, 
though better known in Cavendish and Mons Marie varieties, is also 
applicable to the tall Lady Finger. 

Normally suckers or whole corms, three to six months old, are 
used as planting material; the plant crop bunches are small, full pro¬ 
duction beginning with the first ratoon crop. A different practice 
used to initiate the one bunch—one sucker method of management 
has given better results on the near north coast. The corm is trimmed 
to two eyes on opposite sides and the centre of the corm gouged out 
at the time of planting. These two eyes develop into healthy plants 
ill the one stool ]>osition and provide the plant (uop (Plate 132). 

Suckers from the plant crop are suppressed as in the dwarf and 
semi-dwarf varieties until the required sucker in the follow through 
position apjiears. Control is then imposed in the way already outlined, 

ADVANTAGES OP THE SYSTEM. 

The one bunch—one sucker—straight follow through system of 
lianana plantation management was pioneered on the near north* coast 
and has stood the test of long experience. It is the standard practice 
of good growers and a{)pears to be a contributory factor to long 
productive life in the iilantation, high yields and maximum financial 
returns. It is essentially a system of management for the man wlio 
values liis land and aims to get the most out of it by efficient farming. 


1950 SHOW DATES. 


May, 


Eidsvold 


1 and 2 

Jloina 


2, 3 and 4 

Kingaroy 


4, 5 and 6 

Beaudesert 


T) and 6 

Inglewood 


5 and 6 

Wondai 


n, 12 and 13 

Marburg 


12 and 13 

Tpsw’ich 


16, 17 and 18 

16 and 17 

Black all 


Oliarleville 


17 and 18 

Biggenden 


18 and 19 

Murgon 


18, 19 and 20 

Tliangool 


19 and 20 

Warrill View 


20 

Biloela .. 


25 and 26 

Oyiupie 


25, 26 and 27 

Crow’s Nest 


26 and 27 

Kalbar .. 


27 

June, 

Maryborough 


1, 2 and 3 

Wowan .. 


1, 2 and 3 

Boonah 


2 and 3 

Childers 


5 and 6 

Bundaberg 


8, 9 and 10 

Mt. Morgan 


8, 9 and 10 

Uowood 


9, 10 and 12 

Gin Gin 


12 and 13 

Gladstone 


15, 16 and 17 

Toogoolawah 


16 and 17 

Bockhampton 


21, 22, 23 and 


Kilcoy .. 

23 and 24 


Mackay 

.. 27, 28 and 

29 

Esk 

30 and Ist 

July 

Provserpine 

.. 30 and Ist 

Jiilv 

Home Hill 

30 and 1st 

July. 

July 

Bowen .. 

.. 5 and 6 


Nanibour 

6, 7 and 8 
.. 7 and 8 


Ayr 


Ijaidley 

7 and 8 


Townsville 

11, 12, and 

13 

Maleny 

13 and 14 


Ingham 

.. 14 and 15 


Rosewood 

.. 14 and 15 


Cairns .. 

.. 18, 19 and 

20 

Gatton 

20, 21 and 

22 

Redlands 

. 21 and 22 


Tully 

.. 21 and 22 


Woodford 

.. 21 and 22 


Atherton 

.. 25 and 26* 


Innisfail 

.. 28 and 29 


Lawn ton 

.. 28 and 29 

Augnst, 


Brisbane 

.. 5 to 12 


Redcliffe 

.. 18 and 19 

September, 


Camiii^ra 

.. 2 


Beenlelgh 

,. 15 and 16 












262 QUEENSLAND AOBICULTUEAL JOURNAL. [1 MaY, 1950. 



Hormone Weedkillers cmd Their Use. 

B. EA8TEEBROOK, Assistant to Weeds Officer, Science Branch. 

'T'HE discovery of the selective weedkilling properties of some growth- 
promoting substances used at relatively high concentrations com¬ 
pared with those occurring naturally was made during the early part 
of the war independently in England and in America. Since then 
these substances, generally known as ‘‘hormone'^ weedkillers, have 
become the most widely used of all selective weedkillers and are much 
to be preferred to other weedkillers for use in crops not alfected by 
them. They are non-poisonous, non-corrosive, can be used siiccessfully 
for high volume or low volume application and in most cases are much 
cheaper than other types of weedkillers. 

It appears that in the soil hormones are oxidised and disappear 
after a period varying from about 30 to 90 days, depending upon the 
amount applied, the type of soil and its moisture and organic matter 
content, and the temperatures. Up to the present there is nothing to 
suggest that hormones will accumulate in the soil until they reach 
toxic proportions. 

Hormones are not poisonous to man or animals even if taken in 
fairly large doses. Some people are allergic to them, although such 
cases are rare. Excessive contact with the skin has been known to 
cause slight blistering on a few occasions. 

Mode of Entry and of Action. 

It appears that hormones are absorbed by living surface cells on 
most parts of the plant. The breathing pores or stomata in the leaves 
are comparatively unimportant as a means of entry. Thick layers 
of dead cells, such as occur in old bark, greatly impede entry, Wt young, 
green stems readily absorb hormones. Ester formulations such as 
“Weedone'' appear to be soluble in the cuticle, or waxy layer on the 
outside of the leaves, and hence penetrate tissues more rapidly. 

M plants absorb hormones readily through the roots, and it 

appeal^ that. when hormones are root-absorbed they are transported 
upwards parts of the jplant in the transpiration stream, which 

i$ a streaii-of water passing from the roots to the leaves. If applied 
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to the leaves, hormoDes are transported downwards in the phloem, 
which is the tissue eoneerned with transporting the sugars and other 
carbohydrates nmnufaetured in the leaves downwards to other parts of 
the plant. 

Hormones are moved downwards from the leaves most readily 
when the translocation of sugar is most active and this usually occurs 
about the time the leaves have fully expanded. Very young, raT)idly 
growing leaves have not made much carbohydrate and are still drawing 
upon the reserves stored in the roots, so that at this stage hormones 
are not usually rapidly transported down from the leaves. Similarly 
at the end of the growing season the mature leaves are (teasing to 
manufacture ('arbohydrates, so that downward translocation at this 
stage is not rapid. 

Hormones appear to affect plants by interfering with one or other 
of the enzymes or inhibitors concerned with certain chemical reactions 
Avhich ar(‘ part of the growth process. Thus plants which are not 
growing are little, if at all, affected by ordinary concentrations; higher 
cojK^entrations appears to have some action as contact poisons. 

Characteristic effects of hormones are distorted growth, production 
ol* galls or roots on the stems and depletion of carbohydrate reserves; 
greatly increased rates of respiration have been observed. These effects 
are frecpiently followed l)y the death of the cells. 

General Remarks on Use of Hormone Weedkillers. 

From the above it is clear that the best time to spray plants with 
hormones is when there is active growth and maximum downward 
translocation of carbohydrates. These conditions can be best satisfied 
hy spraying just before the plants are in full leaf, as growth is still 
a(dive and the leaves are vigorously manufacturing carl)oh,ydrates. 
However, in practice this applies only to perennials which have a 
reserve of carboliydrates from the last season stored in underground 
organs. Annuals, or any seedling plants, have no such reserve and as 
soon as the food in the seed is exhausted the young leaves make food 
to send down to the growing roots. Consequently, seedlings in general 
are readily affected by hormones. 

Hormones should be applied when the weatlicr is c^alrn and sunny 
and the temperatrrre between 70 deg, F and 80 deg. F. Frosts and 
<lrought tend to check the growth of plants and make weeds more 
resistant to the action of hormones. Dust or water on the leaves tends 
to prevent adequate penetration and may seriously lessen the effect of 
the spray. Rain falling within a few hours of application is likely to 
wash off most of the spray if a water soluble type is used, an4 even 
oil-based sprays are likely to he affected to some extent. Hence, choosing 
a period of fine weather for spraying is important. 

Generally speaking, water-soluble types are less effective against 
perennials than the oil-soluble esters but are very effective against a 
wide range of annuals and their selective action is more marked. The 
esters are not sufficiently selective to be used in any crops unless in 
very low concentrations and even then uneven coverage, where there 
has been overlapping of areas sprayed, may in places result in injury 
to the crop. 

10 
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Spraying Weeds in Crops and Pastures. 

In the following paragraphs are given recommendations for use 
of hormones in specific crops and in pastures. As little experimental 
work on spraying crops has been done in Queensland, most of these 
recommendations are taken from overseas reports. The effect of 
hormones on the particular varieties of crop plants grown and under 
particular local conditions may vary; therefore, in applying overseas 
results to Queensland conditions a conservative attitude has been 
adopted. Later work may cause the recommendation to be changed^ 
but until such work has been done it is not advisable to depart widely 
from these recommendations when spraying on a large scale. Tb& 
use of esters in growing crops is not recommended at present. Hormones 
are used for weedkilling in concentrations varying from about 0.025 per 
cent, for extremely susceptible species (such as weeds of the turnip 
family) up to 0*3 per cent, or 0-4 per cent, for more resistant siiecies 
such as nut grass. For killing suckers and undergrowth strengths 
up to 2-0 per cent, are used. 

Cereal Crops may be sprayed at rates of up to 1 lb. of active 
ingredient per acre after the crop plants are five or six inches high 
and before head formation has begun. In maize or sorghum no more 
than 4 lb. per acre should be applied, and the maize is less likely to be 
injured if sj)rayed w^hen suffering from lack of moisture, though at 
such times the weeds also are more resistant. An application of 20 
gallons per acre of a 0*1 per cent, solution is sufficient to kill bell vine 
and some other weeds of corn with little chance of crop damage. In 
many eases it is possible to apply as little as 15-16 gallons per acre in 
cereal crops by using boom sprays and at this rate of application 1 lb. 
of active constituent can be dissolved in 100 gallons of water, which 
will cover roughly six acres. This treatment has been found to give 
excellent results against turnip weed and other closely related species 
which are common in grain crops, and there is no danger of crop 
damage. However, black bindweed and European bindweed are not 
satisfactorily killed by so light an ax)plication. 

Linseed ,—If grown for seed only, linseed may be sprayed after it 
is four inches high and before flowering. Rates of application recom¬ 
mended by overseas workers as harmless to the crop vary from 1 lb. to 
2 lb. x)er acre. The crop tolerance probably varies with the soil and 
climate and the varieties grown, so that until experiments are done 
in Queensland not more than 1 lb. per acre should be applied. 

Potatoes .—It appears that hormones can be used for killing weeds^ 
in potatoes under certain conditions, but in the absence of any experi¬ 
mental work under Queensland conditions and with the varieties grown 
here, their use cannot be advised. 

Sugar Cane .—The Bureau of Sugar Experiment Statibnsi is con¬ 
ducting experiments with 2,4-D in cane crops and growers tequiring^ 
information should contact officers of the Bureau direct. 

Pastures .—These oan be sprayed at rates up to 2 lb. per acre with 
salts or esters; esters may burn the leaves of grasses, particularly 
kikuyu, but are not likely to kill them, although bent grasses (Agrosti^ 
spp.) and buffalo grass have occasionally been killed. Most legumes 
are highly susceptible, so that the use of hormones in mixed pasture® 
should be confined to the weed-infested patches. White clover is 
usually not killed completely unless several sprayings are carried out^ 
but annual clovers are likely to be killed readily. 
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Susceptible Crops .—The following is a list of susceptible crops 
which should not be sprayed with hormones and which may be damaged 
by spray drift or volatiliaation of esters from adjoining areas or by 
applying insecticides or fungicides in equipment contaminated with 
hormones:—bananas, citrus, peas, tomatoes, beans, cotton, pineapples, 
turnips, beetroot, cabbage, cauliflower, carrots, clover, grapes, lucerne, 
parnsips, pumpkins, radish, stone and pip fruits, tobacco. 

All flowers should be regarded as being highly susceptible. 

Pre-emergence Treatment. 

This can be classified into two types. In contact pre-emergence, 
the application of a light dose of spray is made shortly before the crop 
emerges, to control all weeds that emerge before the crop. Timing 
of application is very important, as the crop may be damaged if it 
emerges while there is still any spray residue in the soil. 

In residual pre-emergence, the material is applied usually soon 
alter planting and the (ihemical remains in the soil for some time, often 
long after the crop has appeared, so that selective action by the w.eed- 
killer is necessary. Hormones and some phenolic compounds are used 
for this type of treatment. It is really a selective soil sterilization and, 
where practicable, is preferable to contact, pre-emergence as it controls 
weeds over a longer period. More work on pre-emergence treatments 
will have to be done under Queensland conditions before they can be 
recommended here. In many cases post-emergence treatment is either 
more desirable or just as effective. 

It has also been found that treating of compost and manure with 
2,4-D in a 0-01 per cent, solution prevented weed seeds i)resent from 
germinating; beans and peas four weeks later germinated normally 
when treated with this manure. Grass seeds were more difficult to kill. 

Combination of Hormones with Other Sprays. 

Sodium salts and esters can be combined with several fungicides 
and fertilizers. Amine salts should not be used with sprays containing 
lime or metals such as copper, magnesium or iron, as precipitates which 
may block the nozzles are likely to occur. Very hard water may also 
<*.ause troublesome precipitates to form, particularly with amine salts. 

Eemoval of Hormone Residues from Spra3dng Equipment. 

Where possible, equipment and containers should be used for 
hormones alone. If this is not possible, all equipment including tanks, 
hoses, nozzles, &c., must be thoroughly wRvShed and, before being used 
for spraying insecticides or fungicides on crops susceptible to hormones, 
should be tested for any toxic residue by spraying water on . a few 
young toriato plants or some other highly susceptible species. If there 
is no injury in three days, the equipment is clean; if there is injury, 
the washing must be repeated. 

Where water soluble sprays have been used, wash the equipment 
three times with soapy water then fill with clean water to which house¬ 
hold ammonia has been added at the rate of one quart to 25 gallons of 
water; allow the equipment to stand overnight and then wash out the 
ammonia. When esters are used, the equipment should first be rinsed 
out with kerosene and then washed as before; several washings may 
be necessary. 
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Sometimes instead of washing out with soapy water and then 
soaking overnight with ammonia, equipment is given two or three 
washings with washing soda followed by rinsing out with clean 
water. 

Equipment. 

For small areas knapsack sprays are suitable; the chief disadvantage 
with these is the large amount of refilling that is necessary, as most 
knapsacks have a capacity of about gallons. The use of low-volume 
nozzles will hell) to overcome this difficulty. 

For spraying extensive, even areas boom sprays are used. The 
commonest type at present being used, particularly for spraying crops, 
consists of a 20 foot or 40 foot boom fitted with nozzles with an aperture 
of inch, delivering a fan shaped spray; the nozzles are spaced 
about 22 inches apart. The pump develops an etfective pressure of 
about 15 lb. per sq. in. with a 40 foot boom and about 20 lb. per sq. in. 
with a 20 foot boom. 

It is very important to adjust the position of the boom to the 
correct height above the weeds to give an even cover. Two heights 
are used, the lower height giving what is tenned uniform single 
coverage, the greater height giving uniform double coverage; the 
latter does not involve the use of any more spray but gives the most 
even cover it is possible to get. However, it has the disadvantage of 
requiring the boom to be placed exactly twice as high as for uniform 
single coverage. With nozzles 22 inches apart and an aperture of 
0 ^ inch, the correct heiglit for uniform single cover at 15 lb. per sq. in. 
is approximately 19 inches and at 20 lb. per sq. in. is approximately 
17 inches. To give an application of 15 gallons per acre the speed 
of the vehicle needs to be roughly ^ m.p.h. at 20 lb. pressure and 
4 m.p.h. at 15 lb. pressure. 

For rough country sometimes short booms are mounted on a 
tractor and hoses fitted to the booms, the nozzles being fitted to the 
free ends of the hoses. Men walking behind the tractor then manipulate 
the hoses. This method is of no use for spraying crops but should be 
of value in spraying weeds such as lantana in uneven country. A pump 
capable of developing high pressure is necessary, as there is often a 
considerable loss of pressure along the hose, particularly if long hoses 
are used. A suitable outfit needs a pump developing pressures up to 
250 or 300 lb. per sq. in. The hoses should be fairly long and be fitted 
preferably with twin nozzles, as a greater area can then be covered 
by each hose. For this type of work, nozzles delivering a cone-shaped 
spray are better than those delivering a fan-shaped spray. 

The application of hormones by aeroplane and by fogging machines 
is still in the experimental stage in Australia. 

Classiflcation of Hormone Weedkillers. 

All the brands at present on the market are derivlfctives of 
phenoxyacetic acid; it has been foiind that the effectiveness of this 
acid is greatly increased by the substitution of chlorine atoms in certain 
positions on the benzene ring which forms the basis of the acid 
molecule, and the various brands may be classified according to the 
particular substituted acid from which they are formulated. The 
following list includes all the brands at present marketed in Queens¬ 
land, together with some others shortly to become available. Prices 
may vary from time to time and those given are current at the time 
of writing. 
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2-Methyl, 4-Chloraphexioxyarcetic Acid. 

The sodium salt of this acid is marketed in Australia as Methoxone, 
a 10 per cent, water solution without wetting or spreading agents, and 
is used largely against annuals in cereal crops and other annuals such 
as Noogoora burr and mint weed. Methoxone is sold by the Lands 
Department for killing Noogoora and liathurst burrs, mint weed and 
weir vine at 11s. 3d. per gallon, rail free to the nearest station. It is 
also obtainable from A.C.P. & Shirleys Fertilizers Ltd., Little Roma 
Street, Brisbane, at the following prices:—3s. 9d. per pint; 18s. 5d. 
per gallon; £3 7s. 4d. per 4-gallon drum; £33 per 44-gallon drum. 


2,4-Diclilorophenoxyacetic Acid. 

The various formulations of this acid are all known as 2,4-D. 
There are two main types: (u) sodium and amine salts, which are 
water-soluble, and (b) esters, which are insoluble in water but soluble 
in oils. 

(a) Sodium and amine salts are sold as powders or in solution. 
All are readily water-soluble and most of the brands have wetting and 
spreading agents included. The sodium salts are similar to Methoxone 
but with a slightly greater range of susceptible weeds. The amine salts 
are rather more effective against perennials, being intermediate in 
properties between the sodium salts and the more powerful esters, but 
are quite suitable for use in the specified crops. The following are the 
brands of sodium and amine salts at present available. For most of 
these the price works out at roughly £1 per lb. of active constituent. 
Actual brands differ widely in price per pound and per gallon because 
they differ widely in the amount of active constituent present. 

Jhiiied Selective Hormone Weedkiller .—50 per cent, solution; 
obtainable from Lands Department for Noogoora and Bathurst burrs, 
mint weed and weir vine at 58s. per gallon rail free. Also sold by 
United Chemicals Pty, Ltd., Montague Road, South Brisbane. 


2,4-Diweed :—70 per cent, powder; 
Street, Valley, Brisbane:— 

i lb. . 

i lb. . 

14 lb. 

28 lb. . 


II. Blaiklock & Co., 1078 Ann 

s. d. 

.. 12 0 

.. 20 5 

.. 19 6 a lb. 

.. 19 0 a lb. 


Hardy 2A-D: 77 per cent, powder. 
South Brisbane:— 

16 oz. . 

35 lb. 


Brett & Co., Grey Street, 

s. d. 

.. 12 6 
.. 10 6 a lb. 


Yallo 2,4-D: 82 per cent, powder; A. Victor Leggo & Co., Mary 
Street, Brisbane:— 

s. d. 

.. 6 0 

.. 10 9 

.. 19 6 - 

.. 17 3 a lb. i 

.. 16 6 a lb. 


ix; \fM4t 

8 oz. 
1 lb. 
5 lb. 
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Dartormone: 80 per cent, powder; 
Roma Street, Brisbane:— 

4 oz. 

1 lb. . 

5 lb. 

1 cwt. 


International Traders, 228 

s. d, 

..6 0 
.. 18 6 

.. 17 3 a lb. 

.. 15 9 a lb. 


Chloroxone: 80 per cent, powder; A.C.F. & Shirleys Fertilizers 
Ltd.:— 

56 lb. drums only at 11s. per lb. 

Taulman's No. 6 WeedMller: 81 per cent, powder. Taubman's 
(Qld.) Pty. Ltd., 95 Edward Street, Brisbane:— 

.<?. d. 

1 lb. .20 0 

7 lb. 16 6 a lb. 

28 lb. 12 8 a lb. 


Hormcx: 50 per cent, liquid (amine salt) ; Lands Depjirtmcnt for 
Noogoora and Batlmrst burrs, mint weed and weir vine at £3 a gallon, 
rail free. 


Also from Wilcox Mofflin Ltd., Barry Parade, Brisbane:— 

£ 5. d. 

8 oz.0 6 10 

i gallon .. .. .. ..328 

1 gallon .. .. .. . . . . 5 14 0 

4 gallons .. .. . . .. 4 13 9 a gallon 

Weed-all: 50 per cent, liquid (amine salt). Pojie, Mayne, and 
Southerden Pty. Ltd., 300‘Adelaide Street, Brisbane:— 

£ s. d. 

1 gallon . . .. .. .. ..4150 

4 gal Ions . . . . .. . . 18 0 0 

Weedar: 41 per cent, liquid (amine salt) ; A. G. Bignold & Co., 
169 Elizabeth Street, Brisbane:— 

Approximately £5 5s. per gallon. 

(b) Esters: These are insoliilde in water but are sold in an oil 
solution which can be readily emulsified with w^ater; they are volatile 
compounds and sufficient may evaporate in warm weather to cause 
damage to susceptible i)lants growing alongside areas sprayed with 
them. They are not recommended at present for spraying Crops but 
are useful for killing perennial and shrubby weeds in pastures, waste 
areas, roadsides, and other places where marked selective action is not 
desired. They may burn leaves of grasses, but do not kill the runners. 
The ethyl ester is at present sold in two forms:—^Weedust, a powder 
mainly for use in lawns; and Weedone 57, a 35*2 per cent, oil solution 
with emulsifiers added. Both are sold by A. G. Bignold & Co., 169 
Elizabeth Street, Brisbane. The price of Weedone 57 is £5 15s. a 
gallon. 

2,4,5*-Trichloroplienoxyacetic Acid. 

Several formulations of this acid will soon be available. In general, 
2,4,5-T is less effective than 2,4-D on annuals and some perennials such 
as water hyacinth and nut grass, but is markedly more effective on 
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woody shrubs. It has been found very effective against members of 
the rose family, such as blackberry, briar and wild raspberry, and in 
experimental work shows great promise against eucalypt suckers, tea- 
tree suckers and others. 

Weedone Special 24,5-1': —35-2 per cent, ester in emulsifiable oil 
solution. A. G. Bignold & Co., 169 Elizabeth Street, Brisbane. The 
price is approximately £7 18s. 6d. a gallon. 

A combination of 2,4-D and 2,4,5-T esters in an emulsifiable oil 
will soon be available. This has been found to be effective against a 
large number of shrubs and trees in America. Both this and 2,4,5-T 
appear to be promising as non-toxic alternatives to arsenic for killing 
many trees and suckers in dairying and pastoral country. Results so 
far indicate that oil or kerosene solutions are more effective than water 
emulsions for swabbing and frill poisoning, but any greater effectiveness 
must be measured against increased costs. 


The following brands of tliis combination will soon be available;— 
Weedone Bru4iMUer 32: 34 per cent, in an emulsifiable oil; A. G. 
Bignold & Co., 169 Elizabeth Street, Brisbane. 


244-T phis: 40 j)er cent in emulsifiable oil. 
Ltd., 228 Roma Street, Brisbane:— 


3 oz. 

1 ])int 
1 quart 
J gallon 
1 gallon 


International Traders 

£ s. d. 

0 5 9 

1 13 9 

2 6 3 

3 19 6 
6 4 6 


Trim ex: 40 per cent, in emulsifiable oil: Wilcox Moffiii Ltd. Sold 
in 8 oz., 1 gallon and 5 gallon tins at roughly £6 8s. 3d. per gallon. 


Biweed 5-T: 40 per 

1 pint 
1 quart 
i gallon 
1 gallon 


cent, in emulsifiable oil; 11. Blaikloek & Co. 

£ 5. d. 

. 110 

. 1 17 6 

. 3 10 0 

. 6 5 0 


Taul)man\9 No. 11 Weedkiller: 40 per cent, in emulsifiable oil; 
Taubman's (Qld.) Pty. Ltd., Edward Street, Brisbane:— 


1 pint 
1 quart 
1 gallon 
4 gallons 


£ s. d, 

110 
1 17 6 

6 5 0 

6 0 0 x>er gallon 


Carbamates. 

It is of interest to note that certain other organic chemicals known 
as carbamates affect the growth of grasses but not of broad-leaved 
weeds. The most active of these, isopropyl-phenylcarbamate, stopped 
the growth of cereals at a concentration which did not affect marigold, 
sugar beet, flax, rape and charlock. However, no practical use of 
carbamates has been made yet. 
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Susceptible and Resistant Weeds. 

The following lists are to a great extent provisional and further 
testing may alter the positions of various weeds as well as adding new 
weeds. If a weed has, U|:> to the present, been killed satisfactorily with 
only one type of hormone, the name of tliat hormone is given after the 
name of the weed. Weeds marked with a star have been killed either 
in small scale tests only or in other States but not in Queensland and 
should therefore not be sprayed on a large scale unless a small patch 
is first sprayed to test the effectivem^ss of the hormone under the con« 
ditions existing in the particular area. Plants such as wild tobacco, 
with very hairy or velvety leaves, need a spray witli a highly efficient 
wetting and spreading agent. 

The minimum amount necessary to apply to get a satisfactory kill 
is expressed in pounds of active constituent per acre. Often when 
spraying small areas it is more convenient to think in terms of the 
concentration to be used rather than in terms of the number of pounds 
which must be applied per acre. In these lists it may be taken that 
1 lb. per acre requires a 0-1 per cent, solution, 2 lb. per acre a 0-2 per 
cent, solution and so on, where the rate of application is sufficient to 
give a good cover of all leaves. 

A 04 per cent, solution applied at the rate of 100 gallons })er acre 
gives an application of 1 lb. per at 200 gallons per acre 2 lb. per 
acre and so on. If it is necessary to apply 1 lb. ])er acre and the 
equipment being used applies the solution at tlie rate of 20 gallons jx^r 
acre, a 0*5 per cent, solution must be used. 

The concentration of all hormone weedkilh^rs on the market is 
expressed as the ]:)ereentage of active ingredient (*ontained per gallon 
in the case of liquids and j)er lb. in the (*ase of ])OW(lers. For powdei's, 
a 04 per cent, solution is obtained by dissolving 1 lb. of the powder in 
80 gallons of water if the i')o\cd(‘r contains 80 pm* cent, ac-tive con¬ 
stituent; if it contains 70 per cent, active ingredic^nt 1 lb. should be 
dissolved in 70 gallons, and so on. If a 0*2 per cent, solution is required 
only half as much water as for a 04 per cent, solution should be used, 
for a 0*5 per cent, solution one-fifth as much. For liquids, a 04 per 
cent, solution is obtained by mixing 1 part with 100 parts of water if 
the liquid is TO per cent., 1 part with BGO parts of Avater if it is 36 
per cent., and so on. Again, for a 0-2 per cent, solution the amount 
of water added should be half that added for a 04 per cent, solution. 

Annuals and Biennials. 

Highly susceptible if sprayed tinder the right conditions, jb, per acre. 


Asthma plant {Euphorbia hirta) .. . . . . . . 1 

Barbwire weed (Nyssanthes (Ujf usa) .. . . . . 2 

Bathui'st burr (Xanthiuni s pi nosum) .. . . . . 1 

Bell vine {Ipomoea plcbeia) .. .. .. . . } 

Blue top or billygoat weed (Ageratum conyzoides) . . 1 

Bull-head or cat-head {Trihahis terrestris) ' .. .. 1 

Burr medic {Medicago denhciUata) . . . . • • 

Charlock '{Sinapis arvennsis)* .. .. .. •. ij 

Chickweed {Stellaria media)^ .. .. .. . . 2 

Cobbler’s pegs {Bidens pilosa) . . . . . . . . 1 

Crowfoot {Erodium cygnomm)^ .. .. .. ..2 

Dead nettle {Lamium amplexicaule) . 1 
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Devirs claw {Martyyda louisiana) 

Fennel {Foeniculum xndgare) 

Hedge mustard {(iisymhrium officinale)'*^ 

Hexham scent {Meliloius indica) 

Horehound {Marriihinm vulgare) .. 

Jo jo weed {Soliva sessilis) .. 

Mallow (Malva parviflora) , . 

Milk thistle {Sonchus oleraccus) 

Milkweed {Euphorhia drummondii) 

Mint weed (Salvia reflexa) . . 

Noogoora burr (Xanfhium pungens) 

Oriental rocket (Sisynihrium orieniah) . . 

Petty spurge (Euphorbia peplus)'^ 

Pigweed (Porfulaca oleracca) 

Prickly ](‘ttue(' (Lacluca scari()la} .. 

Pagweeds (Erigcron camidcnsiH and E. linifalius) 
lied caustic eree])er (Euphorbia prosfraia) 

Scotfli thistle (Eirsium lanccolalum) 

8hef)herd’s purse (Capsella bursa-pasforis} 

►Slender thistle (Carduus tenuiflorus)'^ 

Stagger weed (Sfachgs arvcnsis) 

Star burr (Acant has perm urn hispidum) .. 
Stinking roger (Tagefes minufa) .. 

Texas sage or wild Salvia (Salvia coccinat) 
Turnip weed (Papist rum rug (/sunt) 

Wild hop (Nicandra physaloides) .. 

Wild radish (Eaphanus raphanistrum) .. 

Wild turnip or mustard weed (Brassiea sppC'*' .. 
Yellow weed (Galinst/ga parvifUmt) 


Ib. per aere. 
.. 1 
.. 2 
.. i 
.. 1 
.1 
.. 2 
..2 ; 
.. 1 
.. 1 
.. 1 
.. 1 

.. i 
.. 2 
.. 1 
.. 2 
.. 2 
.. 2 
.. 2 
.. 1 
2 

. ’ 1 
.. 1 
.. 1 ‘ 

.1 

. . ^ 
..2 ; 

■ ■ i 
1 


Susceptible in young stages; older plants very variable. 


Black nightshade (Stdanurn nigrum)^ .. .. ..2 

Canada thistle (Cirsiurn arverise)* .. .. ..2. 

Chicory (Cichorium miybus) .. .. ..2 

Cockspur thistle (Centaurea melitensis)* .. ..2 j 

Fat hen {Chenopodium album ) . . . , . . . . 2 

Fish weed (Chenopodiuni friangularc) .. .. . . 2 

Fumitory (Fumariti parviflora)^ .. .. .. ..2 

Panicled amaranth (Arriaranthus paniculaius)^ .. .. 2 

Mexican or prickly poppy (Argenumc. mexicana)^ 2 

Saffron thistle (Carthamus lanafus) ,, .. .. 2 

Spiny emex or double gee (Emex australis) ,, . . 2 

Star thistle (Centaurea calcitrapa) .. ^ 

St. Barnaby’s thistle (Centaurea solstitialt .. ..2 

Variegated thistle (Silybum marmnum) .. .. ..2 

Wireweed (Polygonum aviculare) .. .. • • .. 2 


Perennials. 

A great many perennials require more than one spraying to 
eradicate them completely; later sprayings often have to deal with no 
more than isolated patches. 
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Highly susceptible under suitable conditions. 

Bindweed {Convolvulus arvensis) .. 

Black roly poly {Bassia quinqueciispis)* 
Blackberry {Rubus fruticosus)* 2,4,5-T, 
Brigalow burr (Bassia tetracuspis) Not Metho 
Bryopliyllum (Bryophyllum calycinum) . . 
Carrot weed (Daucus glochidiaius) 

Castor oil plant {Riciniis communis) 

Coiiiinon verbena {Verbena officinalis) 

Common do(^k {Rum^x brownii) 

Curly dock {Rumex crisp us) . . 

Devil ^s apple {SoUiimm sodomaeum) 

Dodder {Cuscuia australis) .. 

Duckweed {Lemna oUgorrhiza) 

Flannel weed {Sida cordifolia) 

Flat Tveed or dandelion {Hypochaeris radicata) 
Fern-leafed verbena or Mayne's Pest { Vei^bena 

2,4,5-T . .. 

Galvanised burr {Bassia birchii)^ 2,4,5-T 
Gomi)lirena weed {Gomphrena cclosioides) 

Guava {Psidiuyn giiajava)^ .. 

Hemlock {Coniuni maculatum) 

Hoary cress {Lepidium dr aba) 

Indian weed {Siegsbeckia orientalis) 

Inkweed {Phytolacca octandra) 

Lantana {Lantana camara and L. ynontci 
Mexican clover {Richardia brasilicnsis) 

Morning glory {Ipomoea purpurea) 

Mullumbimby couch {Kyllmga monoccph 
Needle burr {Amarahthus spinosus) 

Paterson’s curse {Echium platagineum) 
Pennyroyal {Mentha satureioides) . . 

Pennywort {Hydrocotyle asiatica and II. 
Pepperwort ( Lepidium hyssopifolium) 
Pink-flowered Chinese burr {IJrcna lobata 
Plantains {Plantago spp.) .. 

Poinsettia {Euphorbia heterophylla) 

Spear-leaved fishweed {Rhagodia hastata)^ 

Star of Bethlehem {Ipomoea quamoclii) 

Streaked rattlepod {Crotalaria striata) 

Swinecress {Coronopus didymus) . . 

Tree of Heaven {Ailanthus glandulosus)'^ 

Veined verbena {Verbena rigida), 2,4,5-T 
Wandering dew {Commelina cyanea) 

Water hyacinth {Eichhornia crassipes), 2,4-D 
only 

Weir vine {Ipomoea calobra) 

White clover {Trifolium repens) 

Susccptihle in early stages; older plants very variable 
Creeping knapweed {Centaurea repeyis)^ 
Galvanised burr {Bassia birchii)*. Weedone 
Khaki weed {Alternanthera repens) 

Lesser joyweed {Alternanthera denticulata)* 
Onion weed {AsphodeUis fistulosus)^ 

Purple top {Verbena bonariensis) 


lb. 


'dca.s‘i 


ala) 


laxiflor 


xone 


enera 


-a) 


sprays 


per acre. 
2 
2 

H 

2 
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1 

1 

1 

2 

2 

2 

2 

1 


2 

2 
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2 

2 

2 

o 

imi 
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2 

2 
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2 
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2 
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2 

2 

2 

2 

2 

2 
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Suscepitihle in seedling stages only, lb. per acre, 

Sida retusa or Paddy's lucerne (Sida rhomhifolia) .. 2 

False mallow (Malvastrum coromandelinum) . . . . 2 

Plants which are susceptible in early stages^ older plants requiring 
brushing and the regrowth to be sprayed. 

Devil's Pig (Solanum torvum)^ .. .. ..2 

Groundsel bush {Baccharis halimifolia) .. . . . . 2 

Wild tobacco {Solanum auriculatum)* . . . . . . 2 


Wild verbena {IIeliotropium amplexicaule)*. 2,4,5-T 2 
Plants which require to be cut off and the butts swabbed. 

It appears that suckers and young plants of numerous species of 
Eucalyptus, Casnarina, Leptospermuni and others may be satisfactorily 
killed by cutting olf near ground level and swabbing with a 1 per cent, 
solution of 2,4,b-T. However, this work is still in the experimental 
stagt‘ and large scale operations should not be carried out until results 
of the trials are definite. 

Species very variable in susceptibility at all stages of growth. 

Black ])ig weed {Trianihema portulacaslriuu). 

('Oinrnon thorn apple or stramonium {Datura siramonluyn). 
(Jreen amaranth {Amaranihns inridis). 

Mist flower {Eupalorium riparium). 

Sensitive plant {Mimosa pudica). 

Tick trefoil {Desniodiuni tri/lorum). 

Waterpeppcj* {}\>Jygonu'm hydropiper). 

Species resist (ml for practical purposes. 

Iflack bindweed {Polygonum convolvulus). 

Braekcn fern {Ptcrulium aepuHinum). 

Bullrush ( Typha s]).). 

('a])e goos(4){*rry {Pkysails pcruviami). 

Clreen ('('strum ( ('csirum parqui) . 

0round eheriaes {Physalis spp.). 

Long~s])ined thorn api>le {Datura ferox). 
lalac-tlowered oxalis or sliamroek (Oxalis corymbosa). 

Milky cotton busli {Asclcpias fruficosa). 

Redheaded cotton hush {Asclepias curassarica). 

Rhishcs {Juncus spp.). 

Yellow oxalis {Oxalis corniculaia). 

All tnu? grasses exce]>t bent grass {Agroslis sp.) and buffalo 
grass. 

Special Weeds. 

Nut grass {Cyperus rotund us) : Shoots and the tubers from whicli 
they rise are killed by liberal a|)pli(*ajiou of 0-2 per cent, solution. 
Dormant tubers can be killed by later sprayings when they liavc 
germinated; very deep tubers are not killed but may be starved by 
repeatedly spraying shoots arising from tliem. 

Crofton weed {Eupalorium adenophorum) ; If brushed and the 
regrowdh sprayed it is killed by liberal application of 0-4 per (-ent. 
2,4,5-T or 2,4-b plus 2,4,5-T. 

Lantana {Lantana camara) : Young bushes or yegrowth are 
readily killed by 2,4-D sprays in a 0-2 per cent, solution provided that 
the plants are actively growing when sprayed and that all the leaves 
and young stems are covered thoroughly with spray. 2,4,5-T appears to 
give best results of all, particularly on larger bushes. 
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Mechanisation of the Cheese Industry. 

W. A. G. HAYLETT, Senior Adviser in Dairying. 

TOURING a recent visit to Victoria, the opportunity was taken by tlie 
^ writer to observe some of the developments wliich have taken 
place in the niechanisation of the cheese induslTy of that State in 
recent years. By this means much progress has been made in meeting 
the changing situation in manufacture brought about by the dearth 
of skilled labour and the shorter working week. .Prior to the advent 
of these improvements in cheese manufacture, there was a tendency 
to use hurry up” methods with the ordinary type of equi})ment; 
this was detrimental to quality in a fermentation process siudi ns 
('heese-makirig. Tlie develo|)ments referred to herein have enabled a 
reduction in tlie amount of unskilled labour in the factory, liave 
redut'cd man ui'acturing (*ost by avoiding overtime ])ayTnents for 
employees, and at the same time have led to an improvement in the 
body and texture of the cheese. 


Starter Control. 

Modern methods of starter control were described in this Journal 
for April, 1949. In Victoria considerable headway has been made in 
adopting improved methods of starter control along the lines referred 
to in the abovementioned article by the use of water-sealed bulk starter- 
can lids and the technique of single-strain propagation. This has done 
much to overcome ‘"slow” vats, reduce overtime and improve cheese 
quality. 

Travelling Motor Agitator and Curd Stirrer. 

The introduction of the mechanical curd stirrer to replace the 
wooden rake was a notable advance in the cheese industry of some 
years ago, and most Queensland factories now have these mechani(?al 
agitators. The electrically-driven motor travelling agitator and curd- 
stirring device now used in some factories in Victoria is a further 
development. As well as stirring the curd in the whey, it can be 
used for stirring the curd after the whey has been run off and after 
milling. 
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Plate 133. 

Two Views of Travelling Agitator and Curd Stirrer. 


The tr^nelliiig agitator and curd stirrer consists of a pair of metal 
[laddles dr iven hy a .1 li.p. motor which travels backwards and forwards 
frrnn end to end of tire vat on overhead rails fitted to both ends (Plate 
Th(^ motor can be controlled by an accessible push-button switch. 
Tin* paddles, which are screwed to arms fitted to a block just above 
the level of the top of the vat, rotate in a clothwise direction and 
efficiently stir the milk or the curd. The macdiine, which has two 
s[)eeds, takes approximately 40 seconds in top gear and 80 seconds in 
bottom gear, to travel the length of a 1,000 gallon vat. A trip-gear 
automatically changes the direction of movement by throwing the 
patent drive (dutch from one winding drum to the other by means of 
tension on either of the | inch llexible steid cables. The overhead gear 
is made from channel iron or from three galvanised iron pipes set 
a})art like the three points of a triangle to enable the (convex wheels to 
run on two pipes whilst the third supports a metal strap to avoid 
displacement. 

The paddles are like plough shears, measuring 4 inches across at 
the widest part and tapering to the toe. The paddles can be geared into 
any of three speeds, varying from 6 to 14 revolutions per minute. By 
adjusting the hinges holding the paddles to the two arms, the paddles 
can be set at convenient heights for stirring (a) milk in the vat, (h) 
curd in the whey stage, and (c) the curd after wheying off and milling. 
To avoid wear ot the vat or the paddles, when dry stirring the curd a 
plastic or rubber shoe is fixed to the paddles. 

When milk is being added to the vat and “ripened’’ by the starter 
the agitators can be set in motion in high or low gear. When the 
vat is ready for setting, the paddles and arms attached to the block 
are removed. After the curd is cut, the paddles are refitted, and the 
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agitators set in low gear. At first the resistance of the freshly cut 
curd is noticeable, but it is only a matter of a few minutes before 
the soft curd is moving freely, and it is surprising how the action of 
the agitators frees the curd from the corners of the vat. The cheese- 
maker is thus saved from stirring the vat by hand and the gentle, but 
thorough, action of the paddles does not bruise the soft pieces of curd. 
In contrast with standard agitators, it is unnecessary to remove by 
hand curd which collects in the corners of the vat. Although the vat 
of curd may appear a little lumpy, this is not detrimental. 

When the vat is ready for ‘'wheyiiig-off,’’ the agitators are stopped, 
but not removed from the block, as when setting the vat. If it is 
necessary to ‘‘dry-stir'' the curd after running off the whey, the paddles 
are set lower and closer to the bottom of the vat and the action of the 
paddles in top gear, breaking up the matting curd particles and quickly 
draining off the wliey, assists to dry out and firm the curd. At this 
stage the agitators are capable of handling the curd from another cheese 
vat, and from then on the curd from two vats is combim^d in one vat 
and handled by mechanical agitation. In “doublecr' vats th(‘ whey 
from two vats (set at the same time) is run down at ai)[)roximately H-lTv 
per cent, acidity and the remaining wliey and curd pumped over fi’om 
one vat to the other by means of a ])oi*table 2-inch {‘cntrifngal pump. 
This allows the second vat to be washed and refilled in 1 i~2 hours. 

The agitators and motor are left stationary in one end of th(‘ vat 
when the curd is Ixhng cheddared. During milling, the agitators 
again put into use, the manipulation of the trip g(‘ar enabling thc'ir 
return over the iriilh'd ('ui'd while tli(‘ curd mill is still o|)(‘rating. 'This 
prevents the early matting of the curd ])ie(‘es and allows foi* early 
aeration of the curd. 

After milling, the machine-stirring enables the curd to be handled 
by one operator, or, if there are several vats, one (dieesemakcu- can salt 
without any assistance. At this stage, machine-stir'ring is more effective 
than hand-stirring, which is one of the heaviest and most I’atiguing 
jobs in a cheese factory. Another advantage is tliat salting can b(‘ 
done in several light applications, and the salt thoroughly and evmily 
incorporated. At tlu^ same time, the curd is sufficiently disturbed to 
prevent it from matting, and sufficient time is allowed for it to mellow. 
This is beneficial to the body and texture of the cheese. The imHdianical 
stirring of the curd during salting is also more hygienic tlian manual 
stirring. The only disadvantage apjiears to be that excessive stirring 
of the curd has a tendency to dry it out too much, which causes a 
liard, corky body. If the speed is reduced and the curd handled care- 
l‘idly, this defect can be obviated. 

Ilie cost of the equipment is ajiproximately £400 per imit. The 
weight of the unit is about 3 cwt.; and when channel iron is used for the 
ovcT'head gear it weighs about 10 cwt. l>y the use of a triangular s(‘t 
of galvanised iron piping, strapped to pr*event spreading, the overhead 
weight Avould be eoiisiderably rednecMl in comparison with the (Channel 
iron, whi(*h is difficult to procure. Moreover, the galvanised iron piping 
would increase the strength and rigidity for the travelling of tlie convex 
wheels. This overhead piping could be fitted to the usual vats in use 
in Queensland, by suspending it from the factory rafters or fitting it 
to the ends of the vat, so that the tipping of the vat would not affect 
its nse (Plate 133.) The 1 h.p. electric motor could be driven by 
power generated by the diesel engine eomnionly found in Queensland 
cheese factories. 
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Taking into consideration the advantages mentioned and the saving 
of wages of one unskilled labourer, the cost of the equipment is 
economically justified. 

Hydraulic Cheese Press. 

The hydraulic cheese press overcomes the heavy manual work 
associated with the standard cheese press and saves time at the close of 
the day when the factory staff are tired. The higher and continuous 
pressure gives a close-textured cheese. It is also likely that ex]>ort-size 
cheeses could be i)ressed for one instead of two days. 



Plato 134. 

Two V&ow« oi Punip Unit for Hydrcralic Cheoso Pross. 
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Hydraulic equipment for operating cheese presses consists of an 
electrically driven pump unit (which is duplicated for emergency 
purposes) mounted on an oil sump of a capacity suitable for the 
number of presses (Plate 134). The oil under pressure is piped to the 
cylinder unit which is mounted on the end of each press. The move¬ 
ment of the ram in each cylinder unit is controlled by one lever for 
forward, neutral and reverse. When left in the forward position it 
automatically presses the tube to any pre-determined pressure up to 
10 tons and maintains this pressure so long as the pump unit is running 
(Plate 135). 



Boto 135. 

Two VIowt «i lif^raitlte Ch —i # f ro ii . 
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Should any trouble occur with the electric motor, switch gear, 
pump valve, &c., the stand-by unit can be instantly put into operation 
by the closing of a separate switch. The pump unit is equi])ped with 
an unloading valve, which increases the life of the motor, pumps and 
valve considerably and uses less electric power. All weights, levers 
and screws are dispensed with and more cheeses can be placed in the 
press at once. As many as 17 export-size cheeses (80 lb. ea(*h) have 
been placed in the press at once, compared with 13 in the ordinary 
gang press. To manage the extra number of cheeses to a press, it is> 
necessary to take up pr(»ssure and, on rev(‘rsing the gear, add additional 
hoops. 

To enable the ordinary cheese press frames to withstand the liigher 
pressure used for hydraulit* pressing, it is necessary to imu’c'ast^ the 
strength of the press frames. It lias been t'ound from experience that 
the addition of two extra sets of legs to a standard chees(^ ])r(»ss franie 
strengthens it quite appi*(H‘iably and pressc's so reinfor(*ed have witli- 
stood pressure of iif) to 11 tons for quite long periods without adv(U‘se 
effetd. This equipment could be installed by the average engiiuMu*. 
It entails the following work:— 

(a) The placing of the pump unit in a suitable position relatively 
ch)S(' to the cheest^ presses, but preferably in an adjoining room so as 
to prote(‘t the plant from moisture, steam and salt. 

(h) The running of a j)ressure and return |)i])e line of t{-inch steam 
piping from pump unit to cylinder unit, keeping the vertical head of 
hydraulic tluid as low as possible. 

(e) The connecting of 415 volt three-phase eleidricity supply, 
including suitable fuses and switch gear; alternatively, a 2 h.p.*generator 
driven by a diesel engine as found in most Queensland factories wo)vild 
suffice to drive this equipment. 

(d) The bolting of the cylinder unit on the end of the press frame* 
and the removal of the existing screw^s and ratchet assemblies and the 
pressure-retaining weight from the other end. A short ]>ress is made 
by adding a loose plate which can be pinned or bolted to any existing 
holes in the cheese press frames. 

The hydraulic cylinders attached to the presses (Plate 135) each 
measure 42 inches in length and 8 inches in diameter and are eonpled 
in jiairs with |-inch hose piping. The 6-ineh diameter ramrod piston 
drives a 15-ineh diameter head and with a 2 ft. 6 in. drive exerts a 
constant pressure of 8 to 10 tons, which is almost double the j)ressure 
exerted by the 160 lb. ball and lever of the ordinary cheese press. 

The telescopic type of drive is usually in three sections and gives, 
a longer drive up to 3 ft. 5 in., thereby allowing two extra export 
cheeses to be added after the preliminary pressing, whereas the 2 ft. 
6 in. drive only accommodates one extra export size cheese. ‘Present 
fittings are only for a 2 ft. 6 in. drive, but this will be increased on 
later models. 

The cost of the hydraulic cheese press units is dependent on the 
number of cheese presses to be accommodated. The pump unit, which 
costs from £400 to £500, operates a number of cylinder units fitted to 
each press. These cylinder units cost approximately £250. Thus it 
would cost approximately £1,000 to set up two presses, £1,500 for four 
pteesses and £2,000 for six presses. The cost may seem heavy, but as 
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hydraulic cheese pressing is much quicker and is operated by a finger- 
controlled lever, as compared with the heavy work required to raise 
the ball and lever, the less arduous labour and saving of overtime 
rates are strong factors in its favour. Moreover, it represents a capital 
asset. Seven large Victorian factories are now completely fitted with 
hydraulic presses. 


Other Equipment. 

The projected development of regional electricity supplies in 
Queensland may open up the possibilities of the use of other labour 
and time-saving equipment in the near future in Queensland cheese 
factories. In this regard interesting items of equipment seen in 
Victorian cheese factories were as follows:— 

1. Mcial jacketed vats, holding water which is steam heated, provide 
better continl over temperatures of milk and the curd in the vat, 
particularly in winter. Howwer, because of the high environmental 
temperatures in Queensland, tests would be required to determine the 
advantages or otherwise of w^ater-heated vats in this State. It was 
Ulso noticed that screw jacks are fitted to tip the metal jacketed vats 

in Vic'toria for running off the wdiey; this eases the work with large 
vats, and reduces the strain on the vats themselves. It is doubtful 
if they are any quicker acting than the levers or legs used on Queensland 
vats. 

2. A ceyiMfugal pump coupled to a 6-inch piping, or an open 
guttering, has been used successfully for ^‘wheying off^^ a vat quickly. 
A sanitary foot valve is inserted into the vat and the purai) and valve 
need priming. The open guttering or pipe takes the whey to a whey 
sei)arator situated outside fbe cheese room. Some pumps are directly 
<*oiipled and gravity fed at the end of the chute. 

3. A stainless steel sieve, 6 incdies high, 2 feet long and 15 irndies 
wide, f)laced inside the vat near the tap, is used to replace the piece 
of cheese cloth so often attached to the taj) and which drops on the 
fioor. To provide a large area for free drainage of whey and to fit 
comfortably against the vat when lowered into it, the sieve is shaped 
at right angles at the bottom and slopes back. 

4. A7i electric curd millmg macMne with an oil immersion w^orm 
cuts the curd more evenly and is smoother running than a belt-driven 
curd mill. It can be driven by a 1 h.]). electric motor on the curd 
mill frame and as tliere is no need to clami) it on to the vat damage 
to the edges of the vat is avoided. 

5. A curd fork is used in some factories which have not installed 
the combined travelling agitator and curd stirrer. The fork, which 
measures about 12 inches in width, has 10 cuiwed prongs, each being 
18 inches long. It forks the curd after milling and salting, thus dispens¬ 
ing with hand stirring. 

6. A curd, filler like a shell of a milk strainer sits on top of the 
hoop and facilitates hooping the curd. 

7. A mohile electric loader, driven by a 3 h.p. motor and costing 
about £200, is an asset in a large factory. Six export cheeses can be 
placed comfortably on the platform or tray which is 2 ft. 6 in. square, 
and it is common to see nine export cheeses being wheeled to the 
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curing room. It is capable of being raised to the higher shelves, thus 
facilitating the placing of the cheeses on the shelves in the holding 
room. A rubber tyred unit is advantageous. 

8. Cooling of cheese holding rooms. Unsuitable temperatures cause 
much cheese to deteriorate in quality in cheese holding rooms. Air 
conditioning is the ideal, as it enables the control of both temperatures 
and humidity. Refrigeration itself permits control of temperature 
but not humidity and so suffers the disadvantage that moisture from 
dripping coils favours the growth of cheese mites and moulds. To 
give better control by a less exjjensive method than air conditioning, a 
fan blowing against a brine cooler is being used in some Victorian 
factories. A fan blows direct on to an area of coils about the size of 
a truck radiator, which is also a little larger in area than the fan itself. 
At ](‘ast two fans are needed on opposite sides of the room, but they 
must not be jdaeed directly facing each other, otherwise the circulation 
of air is not efficient. The cost of each fan is about £80 to £90. 

Suitable insulation of the walls and ceiling of tlie cheese-holding 
room is esstmtial. Several thicknesses of fibre board treated against 
rodents is suitable; insul wool and solomit have also been used with 
some suc(‘ess. That portion of the refrigerated coils in the cheese room 
wliicdi is not inimedialely iji front of tlie fans needs to be insulated to 
])rev(mt condensation of moisture. 

0. Boiler conveyors are used on cheese factory platforms to facdlitate 
the handling of milk on receival. 

10. S'iarter can iroJleys are used for easier handling of heavy 
starter cans. 

11. Can tcashers (both rotary and straight through types) which 
save time and labour wove observed to be used extensively in ATctoria. 
They are an aid to quality improvement l)y tmsiiring the return to the 
farmer of pvo|)erly washed cans. 

Conclusion. 

It will be a])preciated from the foregoing observations that in 
Victoria the use of mo(h‘rn e(jui]>ment has made it possible to reduce 
the cheesemaking ])roeess from 01 to 5 hours without detriment 1o the 
(]nality of tli(‘ ('}iees(‘. Th(‘ main factors Avhicli have enabled this are: — 

(a) 2 to 21 hours are still allowed for the curd to remain in the 
whey. 

(h) Time is saved by wheying off qui('kly. 

(c) Salt is added iinmedlately after milling but the salt(‘d (Uird 
is allowed to mellow before hooping. 

(d) The curd is handled throughout the process with less 
manual effort. 

(c) Hydraulic i)ressing enables a quiclou’ finish to the da.v^s 
manufacture and reduces the pressing time for large ('heeses. 

(/) The shorter time of manufactur(i permits more attentio]] to 
be given to ('leaning of factory equipment and factory 
maintenance, all within the normal working day of 6 hours 
40 minutes. 

Appreciation is expressed to Mr. W. J. Park, Cheese Ex})ert of the 
Department of Agriculture, Victoria, manufaetiirers of dairy equip¬ 
ment, and factory managers for assistance given to the author during 
his\isit to Victoria. 
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Wool and its Uses. 

G. R. MOULE, Director of Sheep irusbjindry. 

OOL Ls one of tlu' most useful fibres in the world. Otliers are 
important in i)roviding elotlies and meeting* industrial require¬ 
ments, but lew liave its versatility. 

The fibres in most common use may be classified as natural fibres 
4ind artificial fibres. The natural fibres can be divided into those of 
animal orij?in, those of vegetable orij>in and those derived from minerals. 
The fibres of animal orij^in include wool, silk and hair. Amonj^st those 
of vegetable origin are cotton, flax and bemp; while asbestos is the 
outstanding example of the mineral fibres. 

The artificial fibres can be classified on their origin as those coming 
from cellulose, from protein, .from i*esins and plastics, and from oth(*r 
sources. The til)res made from cellulose iiielude rayou, with which 
most pe()f)le are familiar, and algeuata, wdiieh is made from seaweed 
The sources of protein most commonly used for the manufacture of 
fibres are casein, soy bean and fish albumen. Nylon is the best known 
fibre in the group made from resins and j)lastics. Included in the 
iiiiseellaneous class originating from other sources is fibre glass. 

Waollen Articles. 

Articles made from avooI may be divided into five main groups:— 
(i.) Woollens, which include blankets and flannels. 

(ii.) Worsteds, wdiieh incdude closely woven suitings. 

(iii.) Knitted garments, which range from jerseys to stockings, 
(iv.) Felt, which may be fine and soft in hats or thick and coarse 
in Numnah pads under saddles. 

(v.) Carpets. 

Different types of manufacturing processes produce various finished 
woollen articles. The differences commence in the shearing sheds, where 
the wool is classed into lines uniform in such physical characters as 
staple length, tensile strength, chpaeter and colour. Before manufac¬ 
ture, the wool is blended, and variations in the amount of twist applied 
to the yarn during spinning carry this differentiation still further. 

Wool is suitable for apparel manufacture because of its physical 
properties. These permit the making of woollen fabrics, which are 
warm, soft, durable and of satisfying appearance. Approximately 
four-fifths of the wool produced in the world each year is used for the 
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manufacture of wearing apparel. The remainder is used for carpet 
making. It is well known that woollen clothes are thermostatic—that 
is, they help the body maintain an even temperature. This is because 
wool itself is a bad conductor of heat and woollen fabrics entrap large 
amounts of air between their component fibres. This means that the 
body is surrounded by a layer of air at uniform temperature, which 
also acts as an insulating medium. It has been demonstrated that the 
warmth of rough fabrics, such as Donegal” tweed and blankets, 
depends on their fluffy finish, as the comparatively loosely twisted yarn 
and the ^'nap” hold a large volume of insulating air. Woollen fabrics 
are twice as w^arm as rayon fabrics of the same dimensions, l)Ut rayon 
and silk are warmer than fabrics of the same density (that is, fabrics of 
the same weight ])er unit area). Woollen clothes have a remarkable 
<*a[>acity for absorbing sw^eat. The clothes worn by the average man 
weigh about 8 lb. and daring usual spring w^eather in Brisbane would 
contain about one pound of moisture. During extremely dry weather 
tliis would d(M*rease to about | lb. and in wet weather may increase to 
H lb. This immediately raises questions as to where so much water 
can be secreted. 

It has been round that the water forms a thin film around each 
fibre and it is interesting to know that the fibres in 1 lb. of 60's (luality 
Merino wool lu’csenl a total surfa(*e arc^a of 800 square feet. The 3 11). 
of wool ill a suit of clothes would have a total area of 2,400 square fetd, 
which accounts for the tremendous capacity of woollen garments to 
absorb moisture. This absor})tive eapaeity makes an imT>ortarit (-ontii- 
Inition to the thermostatie properties of woollen garments. The ra]>id 
alisorption of sweat decrtsises the rat(‘ of its evaporation and modifies 
its sudden (moling elfects. 

Wool is elastic and resilient, strong and durable, and these are 
important qualities in any fibres used for the manufacture of wearing 
apjiarel. Wool fibres are as strong as bronze and steel ‘^fibres” of 
i(ieiiti(*al dimensions and they are from 2 to 4 times as strong as 
com])arable 'fibre's'- of wood. However, dry silk is 2.1-3 times as strong 
as wool and nylon is oven stronger. Dry cotton is about twice as strong 
as wool, but these fibres are comparably w^eaker when wet. In addition 
tliey become (piite '‘tender” wdien they are constantly w^et wdth sweat. 
Tlie ease with whieli the backs of cotton shirts and singlets tear after 
being Avorn for a full summer is evidence of this. 

The durability of wool is apparent from the following table which 
compares the number of lamds, each of 180 degrees, required to fracture 
single filaments. 


Fibre. 

Fibr<‘ Dlame^or in 
Microns.* 

Nuii\b(‘r or Hends (‘.-ich of 
ISO". 

Wool . 

24 

20,0001 

Nylon 

14 

20,000t 

<vOtton 

17 

8.200 

Silk . 

15 

1,800 

Soy Bean . . 

21 

150 

Ooiluloae (acetate) (Synthetic) . . 

19 

100 


* ] Micron -» inii inch, 
t Some still unbroken. 


All of these factors influence the uses to which wool might be 
put. Many producers refer to the ‘‘ideal” wool, apparently believing 
that there is one particular line of wool especially sought by the trade. 
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It is true that some lines of wool may command greater competition at 
auction than others, but it should be remembered that the wool trade 
is highly specialised and well organised. There is very little waste 
wool and uses can be found for most types. An appreciation of the 
uses to which various types of wools are put forms a useful background 
for any one interested in cla.ssing, and the following table presents 
this information in summarised form. 


Wool. 

Worflted. 

Woollen. 

Woven. 

Hosiery. 

Merino 

Woven 8uit8 and 
di'esses 

Hosiery ; good under¬ 
wear 

Woollen luxury 

blankets ; rugs, 

coats and dresses ; 
billiard cloths 

Fine crossbred 

Cljoap suits and 
dresses 

Avt'rage knit wear ; 
boacli wear 

Bet ter blanktds; 

tweeds ; coats ; 

rugs 

Modiinn t o strong 
croHshnnl 

Bunl inj; ; filler cloths ; 
iiairorms 

(^lu^ap knit wear . . 

Blankets ; tweeds ; 

low grade coats 


HAVE YOUR SEEDS TESTED FREE 

The Department of Agriculture and Stock examines FREE OF CHARGE 
samples representing seed purchased by farmers for their own sowing. 

The sample submitted should be representative of the bulk and a covering 
letter should be sent advising despatch of the sample. 


SEND YOUR SAMPLE TO— 

STANDARDS OFFICER, 

DEPARTMENT OF AGRICULTURE AND STOCK. 
BRISBANE. 


SIZE OF SAMPLE 


Barley - 

8 oz. 

Oats 

8 

oz. 

Beans - 

8 oz. 

Peas 

8 

oz. 

Grasses 

2 oz. 

Sorghum 

4 

02. 

Lucerne 

4 oz. 

Sudan - 

4 

OZ. 

Millets 

4 oz. 

Wheat - 

8 

02. 


Vegetable Seeds - i oz. 


MARK YOUR SAMPLE 

Sample of . 

.... seed 

Drawn from . 

... bags 

Representing a total of ... 


Purchased from . 


Name and Address of 

Sender 

Date. 














1 May, 1950.] Queensland agricultural journal. 


285 



Diseases of Ducks. 

Prepared by Officers of the Animal Health Station, Yeerongpilly, 
and the Poultry Branch. 

^IlE number of dueks raised in Queensland has increased greatly in 
the Inst few yeai's. The weight of dressed ducks exixirted 
increased from PM,47)] lb. in the year 1947-48 to 389,760 lb. (valued 
at £46,284) in 1948-49. This rai)id expansion of the industry has 
brought about an increased demand for information on the prevention 
and treatment of diseases of tlueks. It has resulted also in many 
farmers (commencing duck raising when they lacked the experience 
and the accommodation and ecpiipment necessary to handle large 
hocks. 

Owing to the peculiar feeding and watering habits of ducks, 
serious outbreaks of infectious diseases such as salmonellosis and 
cliolera often develop among them once infection is introduced into a 
hock. 

When sickness occurs, corre(‘t diagnosis of the cause of the trouble 
is necessary so that eifective nudhods of controlling the outbreak may be 
commenced quickly. Owners of flocks suffering from disease may consult 
their local veterinarian or officer of the Department of Agriculture and 
Stock or they may send affected birds by rail direct to the Animal 
Health Station at either Yeerongpilly or Oonoonba. I jive sick 
birds are preferred, but in some diseases death occnirs suddenly 
and in such eases recently dead birds may be sent provided they will 
reach the laboratory within 24 hours. Dead specimens must be wrapped 
in cloth, then packed in a sound tin or wooden box. As laboratory 
examinations may take several days to com])lete, birds should be sub¬ 
mitted as soon as possiVde after signs of ill health appear in a flock. 

Pull particulars of the management and feeding of the flock, the 
number and age of the birds affected and the nature of the complaint 
should accompany all specimens sent to the laboratory. 

Cholera. 

This is one of the most important diseases of ducks. It is caused 
by a baeteriuin {Pasteurella aviseptica), which also infects fowls and 
turkeys. 

Ducks of all ages are susceptible. The death rate varies, hut it 
may be high. In a recent outbreak near Brisbane 60 out of a pen 
of 70 ducks almost ready for market died in five days. Affected birds 
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become weak, fevered and unable to stand and diarrhoea may be 
present. Death usually occurs after 24 to 48 hours ^ sickness, but birds- 
may die before symptoms are noticed. 

On post-mortem examination, haemorrhages are found in various 
parts of the body, particularly in the heart, liver and spleen. The 
pericardium (heart sac) may be filled with fluid. There is usually 
excessive fluid or a thick yellow exudate in the abdominal cavity. The 
intestines are often inflamed and haemorrhagic. The liver is enlarged 
and is frequently dotted with i)ale areas of dead tissue. Laboratory 
bacteriological tests are necessary for the exact diagnosis of this disease. 

Siu'cad of cholera is favoured by insanitary and wet conditions,, 
so diK'ks must be kept in clean, well-drained yards large enough t(^ 
prevent overcu'Owding. 

M^hen cases of cholera occur, the whole of the affected group should 
be tr(‘^^ted at oik^c by giving either sodium sulphamezathine or sodium 
sul[>liamera/ine at tin* I’ate of 0-2 per cent, in the drinking water. Loth 
these drugs are available from poultry su])ply houses as a lb ]H"I' ('cnt. 
solution. Two ounces of this solution is added to eacli gallon of drinking 
water on the first da\’ and 1 oz. per gallon on subsequent days to give 
concentrations of 0-2 per cent, and 0*1 i)er cent, respectively. No- 
other water shoidd be available to the birds. Treatment is continued 
for 4 or 5 days. 

As some of the birds in a flock in which an outbreak has occurred 
coiitinue to hai’bour cholera bacteria for many months, the whole of 
the afTec'ted group should be held in isolation and sold for slaughter as 
soon as possible. 

Salmonellosis. 

This is an infectious disease caused by bacteria of the Salmonella 
group. It has also been called paratyphoid, infectious enteritis and 
“keel disease'^ of ducks. Many eases of salmonellosis in ducks have 
been diagnosed in Queensland during the last few years. Salmonella 
bacdcria also infect man and domestic animals and birds. 

Ducks of all ages are affected but ducklings in the first few weeks 
of life are most susceptible. Birds contract salmonellosis by ingesting 
contaminated feed or water. The usual source of infectious material 
is the excreta from either sick ducks or carriers (that is, ducks which 
appear healthy but harbour Salmonella bacteria in their intestines or 
ovaries). Some of the eggs laid by carrier ducks are infected and 
the ducklings hatched from them may therefore be affected. Other 
sources of infection are the excreta from either sick individuals or 
carriers among other animals (pigs, calves, chickens, rats, mice) or 
human beings. 

Outbreaks of salmonellosis occur more frequently and more 
severely in flocks kept under insanitary conditions but occasionally 
outbreaks occur in well managed flocks. 

Affected birds appear listless, refuse food and may die within 4S 
hours. Fever and diarrhoea may also occur. In ducklings there is 
often an ocular discharge which wets the down around the eyelids. 

Upon post-mortem examination the intestines may be inflamed, 
and the spleen and the liver may be swollen and spotted. For correct 
diagnosis it is essential that Salmonella bacteria be identified in the 
internal organs by laboratory tests. 
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When salmonellosis occurs, seriously affected birds should be 
destroyed, and treatment with sulphamerazine or sulphamezathine 
similar to that recommended for cholera should be ^iveri to the affected 
groups. Ducks surviving an outbreak of salmonellosis should be 
isolated and marketed as soon as possible, because they may be carriers 
of the Salmonella bacteria. 

The pens or yards in which eases have occurred should be 
tliorou^hly cleaned atid then cither disinfected or exposed to sunli<^‘ht 
tor several weeks Ixd'ore beinp: used a^ain. 


Botulism. 

This is caused by eating food, usually decomposed vegetable or 
animal material, in which the growth of a particular germ 
(Clostridium hotulinum) has resulted in the production of a remarkably 
potent poison. 

When ducks or fowls eat such contaminated food, paralysis of the 
neck, wings and legs occurs. The bird is unable to lift the head and 
the feathers pull out very easily. Affected birds eventually become 
very sleepy and appear almost dead. 

Botulism is prevented by feeding only food which has not been 
allowed to decompose. When this disease occurs, an immediate search 
■should be made for decaying meat, carcases or bones, rotting vegetables, 
or waterliohs conlaminated by such materials. 

Spirochaetosis (Tick Fever). 

Tins disease is caused l)y a micro-organism, Borrefia anserina (also 
<*alled Treponema and Spirochaefa anserirnim), which is spread usually 
by the fowl tick. Oc(‘asionally it is s])read among fowls by the red mite 
and ])crhaps mosquitoes. 

Tlie disease occurs in fowls as well as ducks. The affected birds 
are fev(‘r(*d, have diarrhoea and are listless. Death may occur in a 
few days, but some birds recover. The death loss from spirocduielosis is 
sometimes heavy. 

There is no effective treatment for s]>irochaetosis. It is prevented 
by eradication of ticks and red mites. 

Enteritis. 

Enteritis (inflammation of the bowel) may be caused by faulty 
feeding or feeding on decomposed food or garbage. It may be present 
also in the specific infectious diseases, salmonellosis, described above. 


Coccidiosis. 

Coccidiosis occurs occasionally amongst young ducks. It is similar 
to coccidiosis of chickens, except that blood is rarely seen in the 
droppings. It is prevented by keeping young stock in clean sanitary 
yards. Treatment with either sodium sulphamezathine or sodium 
sulphamerazine in the drinking water, as used for coccidiosis in 
chickens, appears to be effective. 

The coecidia that infect ducks do not infect chickens, and vice 
versa. 
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Sinusitis. 

This disease affects adult and growing ducks. It is an infectious 
disease which causes inflammation of the nasal cavities and sinuses. 
Sometimes the lungs and abdominal air sacs are also involved. 

Affected birds lose weight, are lethargic and have a discharge 
from the nostrils. Later there is swelling of the face due to accumula¬ 
tion of cheesy material in the sinuses. The breathing becomes difficult 
and the birds gasp for breath. Death occurs after days or weeks of 
sickness. 

To minimise the effects of sinusitis ducks should be given plenty 
of fresh green feed, to provide vitamin A, and provided with deep 
water vessels so that they may clean the bill and nostrils. 

Treatment recommended is to withdraw the pus from the swollen 
sinuses with a hypodermic syringe fitted with a short stout needle and 
then inject 2 c.c. of a 4 per cent, solution of silver nitrate. The 
solution must be freshly prepared in distilled water. 

Any batch of ducks in which sinusitis has occurred should be 
isolated from the remainder of the flock and then sold for slaughter 
as soon as it is marketable. 


Staggers. 

Vitamin A deficiency, cholera, vspirochaetosis and salmonello.sis can 
cause ducks to stagger, but in addition ducklings fed without the pro¬ 
vision of wat(U‘ or suffering excessive heat without ample shade may 
also show this symptom. If ducks, particularly young stock, are 
deprived of water for even a few hours and then allowed to drink 
excessively they are also likely to stagger and die rather quickly. Care 
should be taken, therefore, do provide large water vessels so that the 
birds have water before them at all times. This point is sometimes 
overlooked when ducklings are growing rapidly and their water 
requirements are increasing from week to week. 

White Eye.’’ 

This is one of the common diseases of ducklings. The cause is 
unknown. Some authorities suggest that it is an infections disease 
caused by a micro-organism, probably a virus. Locally the disease has 
occurred very frequently in ducklings deficient in vitamin A. Ducklings 
hatched from breeders fed on a ration deficient in vitamin A are apt 
to show symptoms during the first week of life, while ducklings reared 
on a deficient diet are apt to suffer during the second or third week. 
Wet, cold or dirty conditions predispose birds to this disease. 

Ducklings are susceptible to the disease from a few days up to 
eight weeks of age. Outbreaks seldom occur in birds older than this. 

Affected birds may die within a few hours, or they may linger for 
days. The eyes discharge tears and later the eye is covered with a 
whitish film so that the cornea becomes opaque. The nasal cavity and 
the sinuses may be filled with mucus. The ducklings become weak, 
roll on their backs and struggle until death. Diarrhoea is often present’ 
so the down around the vent may be soiled. 

Post-mortem examination reveals inflammation of the mucous 
membrane of the nasal cavity, but usually no abnormalities in other 
organs. 
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This is often a difficult disease to control. The affected birds or the 
affected batch of ducklings should be isolated from all others in the 
flock and kept in clean dry quarters. Additional vitamin A should 
be fed by adding cod liver oil or a vitamin A emulsion to the mash. 
Additional leafy green feed should also be given. 

The water vessels should be deep enough to allow the ducklings to 
immerse their heads completely. The water should be changed frequently 
to keep it clean. 


Vitamin A Deficiency. 

Deficiency of vitamin A produces a variety of symptoms in ducks. 
In most cases there is a mucoid discharge from the eye and nose which 
usually becomes thick. On post-mortem examination the lining of the 
gullet may be studded with i)ustules, and the bursa (a small pouch 
connecting with the upper aspect of the vent) is filled with cheesy 
material. Occasionally tlie birds stagger and become paralysed before 
these symptoms are apparent. 

Vitamin A is especially important for breeding ducks. Deficiency 
results in reduced egg producti()n and later hatfdiability is gi'eatly 
reduced. Furthermore, ducklings hatched from breeders fed a ration 
deficient in vitamin A may be weak, show symptoms of “white eye’^ 
and suffer high mortality in the first week or so of life. 

This disease is prevented by providing ample fresh green feed 
(preferably good quality leafy lucerne) at all times or alternatively 
by the addition of vitaminised oil to the mash. 


Rickets. 

This is a disease of young ducks in which there is a lack of 
phosphate of lime in the bones, so that the bones are soft. It causes 
“leg weakness^’ and the birds are unable to stand or walk properly. 
The beak is soft and the rib bones are bent and beaded. 

Jtickcts is usually due to deficiency of vitamin D, but occasionally 
deficiency of cfdcium (lime) or phosphorous or an imbalance of these 
constituents in the ration may be responsible. 

Exposure to sunlight or the addition to the mash of a fish oil 
containing vitamin D will meet the requirements for this vitamin. 

Calcium and phosphorous requirements are met by feeding bone 
meal in the mash and by providing shell grit or limestone grit. 


A SPECIAL RADIO SERVICE FOR FARMERS 

★ ★ 

The COUNTRY HOUR, a special service for fat^^i^S, 
is broadcast DAILY through the National 
Regional Stations from 12 to 1. 
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Breeds of Fowls. 

P. Rumball, Officer in Charge, Poultry Branch. 

{Continued from page 184 of March issue.) 

WYANDOTTES (Plate 136). 

General Characteristics, 

THE COCK. 

TTcad. —Skull short and broad. Beak stout and well curved. Eves intelligent 
and proniinent. (jonib rose, firmly and evenly set, low, square-fronted, gradually 
tapering towards the back and terminating in a well-defined spike or leader, whicli 
should follow the ciirte of the neck without any upward tendency; the top of it 
oval and eovc'rc-d with small and rounded points, the side outline being convex to 
conform to the shai^e of the skull. Pace smooth and fine. Ear-lobes oblong, well 
develo])e(l, and smooth. Wattles of medium length, fine, and well rounded. 

Ncclc .—Of medium length, well covered with hackle. 

Body. —Short and deep, with well-rounded sides; broad round breast Avitli 
straight keel; short back with full and broad saddle rising with a concave sweep 
to the tail; wings of medium size, W'dl folded; tail medium size, but full, spread 
at Ivase, the main feathers carried rather upright, the sickles of medium length. 

Legs. —Of medium length, Thighs well covered Avith soft and Avebless feathers, 
the fluff fairly close and silky. Shanks strong, fine, well rounded, and free of 
feather or fluff. Toes (four) straight and well spread. 

Carriage. —Oraceful and Avell balanced, alert and active, but docile. 

Plumage. —Fairly close and silky, not too abundant or fluffy. 

Weight, —lb.; cockerel, 7 lb. 


TPIE HEN. 

The general characteristics are similar to those of the cock, alloAving for tln^ 
natural sexual differences. 

Weight.^7 lb.; pullet, 5^ lb. 

Colour, 

Beak bright yellow, except Columbian, yellow, or horn. Eyes bright bay. Comb, 
face, wattles, and ear-lobes bright red. Eegs and feet bright yellow. 

THE COLUMBIAN. 

Plumage. —Pearl-white with black markings; primaries (wing), black or black 
edged with w^hite; secondaries, black inner web and white outer ; the cock^s neck» 
hackle broadly striped with black down the centre of each feather, such stripe to 
be entirely surrounded by a clearly-defined white margin with a decided white 
point (free from black outer edging or black tips) and his tail glossy green-black, 
the coverts either laced or not with white; the hens hackle bright intense black, each 
feather entirely surrounded by a white margin, and tail feathers black, except the 
top pair, which may or may not be laced with white. Remainder (in both sexes) > 
white, entirely free of ticking, with slate, blue-white, or white under-colour. 

THE WHITE. 

Plumage .—Pure white, free from yellow or straw tinge. 

Scale of Points. 

THE COLUMBIAN. 


Colour and markings (body 16, hackle 10, tail 5, flights 5, 


leg^ 5) 





, . 40 

Type . 





. . 25 

Head (comb 10, eyes 5) 





. . 15 

Size, 8, condition 7 





. . 15 

Texture .. 





5 
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THE WHITE. 

Type 
Colour 
Size 
Head 
Legs 

Condition 

100 


25 

25 

15 

15 

10 

10 



Plate 136. 

White WyondotteB. 

Serious Defects ,—Any feathers on shanks or toes; permanent white or yellow in 
ear-lobe, covering more than one-third of its surface; comb other than rose, or falling 
over one side, or so large as to obstruct the sight; shanks other than yellow (except 
yi adult cocks and hens, which may shade to light straw); any deformity. In 
Whites, other than white feathers; in Columbians, brown under-colour, green eyes,, 
coarseness, inactivity, overhanging eyebrows. 

The Wyandotte is an American breed, which is not bred extensively 
in this State. It is another breed made by a series of crosses. The first 
cross is believed to have been between the Sebright Bantam and Cochin 
Hen, and later Silver Spangled Hamburg, Buff Cochin, and Dark 
Brahma. The breed did not become popular commercially until the 
White was developed. This was a sport from the Silver breed. 

The commercial possibilities of the breed were then visualised, 
the birds were hardy, good foragers, and docile, and the chickens gi'ew 
rapidly. The type of the Wyandotte ensures a carcase pleasing to the 
eye at any stage of development, and as its laying capacity was iriereased, 
it soon became popular; in fact, in Great Britain it is as popular as the 
White Leghorn. 
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This breed can be termed ‘‘the breed of curves/^ It is well-balanced, 
with legs set in the centre. From the top of its back to the bottom of 
its feet the distance should equal that from breast to end of tail. The 
body is carried horizontally, and depth of body is to be maintained. 
The maintenance of size is important, but coarseness has to be avoided. 
A good breadth of body and back is necessary to retain the meat¬ 
carrying characteristics of the carcase. 

The principal eye defect is colour. Too many have light or almost 
green eyes. Age is responsible for some of this trouble, but greater 
selection for eye colour is desirable. Whiteness or paleness is the 
principal defect in the lobe. 

The back has the ai)pearance of being short, due to the curves and 
abundant hackle, saddle, and general set of the tail. The back shows 
a short space above the shoulders, which is level and then rises towards 
the tail, blending smoothly and evenly, making it difficult to see where 
the back terminates and the tail begins. This is w’^hat gives the 
Wyandotte its short a[)pearance. The back should be broad with well- 
furnished saddle in the male, and a slight cushion or fullness of back 
held well up by a well-spread tail in the female. This gives the back 
line of the female from, back to the end of the tail a slightly convex 
•outline without the appearance of a Cochiny cushion. Breadth of back 
carried out in breadth of body, so that the side line of the fowl viewed 
from above shows smooth and even without hollow indentations, is to 
be aimed at. The breast must be full and prominent, not low enough 
to cover the hock line. The tendency to concave breasts, especially on 
•side, and prominent gullet, is to be avoided. 

The wings should not be too long; they should be folded snugly and 
carried level. Low-carried and slanting wings are more common in 
males than females. The tgp of the tail should be about level with the 
junction of the head and neck. Fairly full fluff is desired, but not so 
full as to hide the thighs. Do not go to the extreme and make the birds 
too fluffy. 

The black of the Columbian is often inclined to bo faded and not 
intense, and the strong contrast with the white is lOvSt. This is offset by 
using breeding birds with dark slate under-colour. Select breeders with 
a clear wdiite surface, with |-inch to l|-inch dark slate under-colour 
running to white next to the body. To attain the greatest success, keep 
uway from breeders with pure white under-colour and save as breeders 
those showing no black on surface or white sections. It is also necessary 
to guard against brassiness, as this is a serious defect. It is more 
apparemt in males and may appear on hackle, wing-bow, back, and 
■saddle. In females it is more apparent in the white lacing of the hackle. 

PLYMOUTH BOCK (Plate 137 ). 

General Characteristics. 

THE COCK. 

^ Head .—Skull strong, but not thick. Beak short and stout. Eyes large and 
bright. Comb single, medium size, straight, and erect, with well-defined serrations, 
free from side sprigs. Face smooth. Ear-lobes fine texture, well-developed, and 
pendant. Wattles to correspond with size, of comb, and moderately rounded. 

NecJc .—Of medium length and profusely covered with feathers flowing over the 
shoulders. 

Bodi/. —^Large, deep, and compact; broad and well-rounded breast; broad back, 
of medium length, with saddle feathers of medium length and abundant; medium- 
sized wings carried well up, the bows and tips covered by the' breast feathers and 
eaddle-ha^les. 
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Tail ,—Rather small, rising slightly from the saddle, the sickles of medium length 
and nicely curved, the coverts being sufficiently abundant to cover the stiff feathers. 

Legs .—Wide apart, stout, and strong, thighs 2 to 3 inches long (from hock to 
body), with shanks of medium length and free of feathers. Toes (four) strong,, 
straight, and well spread. 

Carriage .—Upright and smart. 

Weight .—10 lb. to 12 lb.; cockerel, 8 lb. to 10 lb. 



Plate 137. 

Barred Plymouth Rock.— Pullet Line. 

THE HEN. 

The general characteristics are similar to those of the cock, allowing for the* 
natural sexual differences. 

Weight.—! lb, to 8 lb. 

Coloun 

Beak bright yellow. Eyes clear, rich bay. Comb, face., ear-lobes, and wattlea 
bright red. Legs and feet bright yellow. 

THE BARRED. 

Plumage .—White, of blue tinge, each feather barred across with black of a 
!)eetle green sheen, the bands moderately narrow and of equal breadth, and the* 
colours sharply defined and not shading into each other. The barring should continue 
through the shaft of the feather and into the fluff and under-colour, and each feather 
finish with a black tip. The plumage as a whole should present a blue appearance 
and be uniform—that is, the hackles, wing-bows, and tail corresponding in colour 
with the other part of the body. 

Scale of Points. 

THE BARRED. 

20 
20 
20 
10 
10 
10 
5 
5 

100 

Serious Defects. —The slightest fluff or feather on the shanks or feet; shanks 
Other than yellow; white ear-lobes; black, red, or white feathers in the Barred. 


If ^ 

Colour 

Barring . . 

Legs and feet 

Condition 

Size 

Head 

Tail 
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The Plymouth Rock originated in America. Several lines of barred 
Plymouth Rocks were developed and united in 1878 to produce the 
modern breed. In its make-up American Dominque, Black Cochin, 
White Brahma, and Minorca appear to have been employed. 

The barred Rock wa.s a larger-framed bird and a fair producer, 
with the result that it became very extensively used for commercial 
purijoses in America and Canada. In Queensland, although individual 
breeders have competed in egg-laying tests, the Rock has figured largely 
as a breed for the fancier and/or those engaged in the production of 
their own requirements of eggs and }>oultry meat. 

There is a tendency in both sexes for size to deteriorate, and in 
breeding birds of standard weight or a trifle over should be selected. 
Extremes in size, however, should not be aimed for, as this will tend to 
depreciate the general utility characteristics of the breed. Light or 
.gj’reenish eyes should be avoided. White in lobe is a trouble with wdiich 
breeders have to contend, although the whiteness which develops with 
.age is not as serious as that in young stock. Split or slii)ped wdngs 
is a trouble fairly prevalent and to l)e selected against. Anoth(*r wing 
trouble that must be avoided is twisted wung flights, which it is claimed 
'.suggest constitutional weakness. 

Dark spots or green-shaded legs are frcMjuently noted in feiriales. 
This trouble is difficult to keep out, Miui constant attention is necessary. 
Dark shading will also be found in tlie beak of the female. It is not a 
'.serious defect—although yellow^ is j)referable. Long shanks are associ¬ 
ated with knock-knees and crooked toes. In addition to the defects 
;already referred to, excessively slow’-feathering birds should be avoided 
in breeding Rocks. These are more prevalent among males than female 
chickens. 

Barred Rocks are bred •exclusively by double mating, and cockerel- 
bred lines and pullet-brcd lines are now definitely fixed. The crossing 
of cockerel and pullet lines would be disastrous from a standard i)oint 
-of view, and it is necessary, therefore, to carry on with the system. 

It is as w^ell to point out that black feathers appear among the 
plumage of the barred Rock. This does not indicate impurity of breed, 
nor are black feathers a serious defect unless numerous. 

Cockerel Mating. —The male to be used should be standard. In 
colour the female needs to be clean black and white, with no sign of 
smut. The black bar should be two or three times as wide as the white. 
Surface colour even in all sections, with under-barring well defined. 
Some females will have black feathers and even some black wing flights. 
This denotes plenty of pigment and wall assure strong barring in 
propny. The colour of the legs and beak is usually darker than in 
exhibition females. 

Pullet Mating. —^With this mating, we look for the female progeny 
to have a barring of equal width, the black as black as possible without 
•sheen and the white as white as possible. In this mating use males with 
white barring iwo to three times as wide as the black, and females of 
•standard colour. 

SUSSEX (Plate 138), 

General Characteristics. 

THE COCK. 

Bead .—Skull of medium size. Beak short, strong, and ■well curved. Eyes full 
and bright. Comb single, of medium size, upright, evenly serrated, and fitting 
closely. Face smooth. Ear lobes and wattles of medium size. 
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Neclc .—Of medium length, with fairly full hackle. 

Body. —Broad, deep, and long; square breast and carried well forward with long 
and deep breast-bone; wide shoulders; broad and flat back; wings carried closely; 
tail of moderate size, carried at an angle of 45 degrees. 

Legs .—Short and rather wide apart, the thighs stout and the shanks strong and 
free from feathers. Toes (four) straight and well siiread. 

Carriage. —Graceful, showing length of back, vigorous and well balanc(3d. 

Plumage .—Close and free from any unnecessary fluff. 

Weight .—^9 lb. 

THE HEN. 

The general characteristics are similar to those of the cock, allowing for the 
natural sexual differences. 

Weight.---? lb. 

Colonr. 

Beak w^hite or hom. Eyes, comb, face, wattles, and car-lob(;s red. TiCgs and 
feet M’hitc. Flesh and skin white, 

THE LIGHT. 

Plumage .—Pure white, wdth black-striped ncckdiackle, black in flights, and black 
tail, the black centre of each feather of the neck-hackle to be entirely Hurrounded 
by a white, margin. 

Scale of Points. 

25 
20 
20 
15 
10 
10 

100 

SrrioH.s Defects .—Rose comb; feather on shanks; other than four toes; any 
deformity. 


Size 

Colour 

Legs and feet 
Head 
Condition 



Plato 138. 

Light Sutiax. 
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The Sussex was developed in the south of England, but the breeds 
of fowls used are not definitely known, although it is generally believed 
that the Silver Grey Dorking entered extensively into its make-up. 

The Sussex was developed primarily for its table qualities. Its 
white flesh, legs, and feet appeal to eonsumers. Tliis fact, combined 
with the tenderness and juiciness of flesh and smallness of bone, enhances 
its table value. Although regarded as a table fowl, the Light Sussex 
is a fair layer, but the quality of flesh should not be sacrificed by efforts 
to increase the egg production. 

A characteristic of the breed is that the rectangular body is reason¬ 
ably long, deep, and wide. The breast-bone is reasonably long and well- 
fleshed. The head is somewhat coarse when comx)ared with other utility 
l): e:'ds, but this can be overcome by selection. 

Tho Light.—As indicated, the back is fairly long. This must not 
be overlooked, as there is a tendency for the back to be too short. Cut¬ 
away or fiat breasts are very common, and this is a serious fault. Avoid 
any .sloping or rounding of tlie back. 

The Sussex, being descended from the Dorking, occasionally has 
five toes; this is definitely a disqualification on the show bench, and also 
as a breeder. 

Plumage colour is clearly outlined in the standard. The principal 
faults are brassiness in males and dark or slaty under-colour. These 
are difficult to breed out. 


JUNIOR FARMER CHAMPIONSHIP. 

This year’s State contest f^ponsored l)y the Australian Broadcasting Commission 
as a prelude to selecting the outstanding junior farmer in the Commonwealth was 
held in Brisbane during March and resulted in a win for Oliver Ulcoq, a prominent 
member of the Gayndah club, with Wilfred Day, of Tiaro, as runner-up. 


TUBERCULOSIS-FREE CATTLE HERDS 
(AS AT 13th APRIL, 1950). 


Breed. 

Aberdeen Angus 
Jersey 

A.I.S. 

Ayrshire 

A.I.8. 

A.I.B. 

A.I.S. .. 

Jersey .. 

Jersey 


Owner ^s Name and Address of Stud. 

Tho Scottish Australian Company Ltd., Texas Station, Texas. 
W. E. O. Meier, ^ ^ Kingsford' ^ Stud, Ilosevale, via Rosewood. 
F, B. Sullivan, ^^Fcrmagh,'^ Pittsworth. 

L. Holmes, ^'Benceculap ^ Yarranlea. 

D. Sullivan, Bossvale, via Pittsworth. 

W. Henschell, Yarranlea. 

Con 0 ^Sullivan, ^^Navillus Stud,'^ Greenmount. 

J. 8. McCarthy, ^^Glen Erin Jersey Stud,’' Greenmount. 

J. F. Lau, ‘^Bosallen Jersey Stud," Goombungee. 
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Road Transporter Travel for Cattle. 

Prepfired in the Division of Animal Industry. 

'T^HE need for inereased exfxtrt of beef to tlie Unitecl Kingdom is 
^ well known and accepted. The beef producers of Queensland, 
individually and as a body, are anxious to increase production by any 
sound economic method and the United Kingdom peo])le are certainly 
anxious to receive any additional supplies that may become availalile. 

Whilst cattle killed in Queensland are produ(‘cd in all parts of 
the State and the Northern Territory, the slaughter of cattle for export 
is confined to the seaboard. This ueeessitatcs very many cattle travel¬ 
ling hundreds of miles from the holdings to abattoirs. 

Althougli wastage may not be great when cattle arc transpoi’led 
by rail, it is very real when long journeys on tlic hoof have to be 
undertaken. This is, of course, accentuated when fcinl and water are 
not j)lentiful on stock routes, the more so if the “going” is rough and 
stony. 

It is not uncommon for cattle to leave a property' in prini(> condition 
and be only good stores by the time they ariivc at their destination. 
The result of that is a ver.v considerable loss of beef by reason of 
lowered dead weights, coupled with a decid(‘d reduction in the quality 
of the beef. The alternative is to hold the cattle on good pasture or 
cr()|)s for some weeks until they regain some or a 1 of their forme]' 
condition. This can sometimes prove a very expensive coiiise to pursue. 

It has hapi>ened on occasions that, b(a*ause of the closure of a 
stoeik route due to a long adverse season, fat cattle in some areas have 
not been able to ^^get out” except perhaps after a long and arduous 
diversion to avoid the drought stricken area. 

The improvement of stock routes by providing better and more 
numerous watering facilities and, where necessary, their diversion 
through better country, will help, but such a course is not always 
practicable, and during exceptionally dry spells may not be of much 
assistance. 

In the final analysis, some form of mechanical transport become; 
necessary if wastage is to be prevented in circumstances which are 
unfavourable to the movement of cattle on the hoof. The construction 
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of railways is a slow and costly procedure and at present is out of the 
question owing to shortages of materials. The possibility of motor 
transport might at first be dismissed as fantastic, but nevertheless it 
has been proved practical in the Northern Territory and is fast being 
adopted in Queensland. It does seem, however, that at least where 
fat cattle are concerned it may well be essential that the roads which 
the motor transporters traverse be first class and preferably, except 
j)eihaps for short stretches, of bitumen construction. 

Queensland Observations. 

During a period of some eight months in 1949, observations were 
made on a series of movements of fat cattle by road train from the 
Northern Territory to a rail-head in Queensland and thence by rail 
to a city on the coast where the cattle were slaughtered by a butcher 
for the local trade. 

The cattle travelled in batches of 60 (which was the capacity of 
the road train used), a distance of 198 miles by road and then 603 miles 
by rail. The journey by road transporter was made at night and the 
cattle then rested in railway trucking yards until the late afternoon. 
Most, but not all, of the consignments were again spelled in daylight 
en route to the coast, the rail journey taking 2 to 2| days according to 
whether the cattle spelled or not. 

During the period March to November, 45 consignments, comprising 
2,700 head, were sent forward. As might well be expected, there was 
considerable variation in the way the various consignments dressed out 
when slaiiglitered on the coast. Most of the consignments were made 
u|) of cattle in good to prime condition, but there was an occasional 

consignment of cattle which were in only fair condition. 

* 

A close cheek was kept on the percentage of carcases which showed 
bruising. Excluding the first two consignments, in respect of which 
special factors operated, the best result obtained was 80 per cent, free 
from bruising, 10 per cent, showing slight bruising, and 10 per cent, 
showing extensive bruising; the worst result was 50 per cent, free, 25 per 
cent slight and 25 per cent, extensive, and the average result was 67 
per cent, free, 18 per cent, slight and 15 jier cent, extensive. 

Bruising did not appear to be more noticeable in cattle travelling 
in the yiriine mover of the road train than in the trailer wagons. This 
was established by paint branding cattly in the prime mover prior to the 
commencement of the journey and checking on them at slaughter. 

Bruising was more noticeable during the hotter months and it is 
thought that this may have been due to the cattle tiring more quickly. 
There was in fact good reason for concluding that tired cattle generally 
were distinctly more subject to bruising than rested cattle. It would 
seem highly desirable that cattle be well rested both before loading into 
the road transporters and again before loading into railway wagons. 

Only one animal of the 2,700 head forwarded had to be totally 
condemned because of extensive bruising. There was one death in 
transit and one shortly after arrival at destination. 

Cattle travelled long distances by rail immediately prior to 
slaughter and without any previous travel in road transporters are 
generally accepted as being snbject to grading down, as the result of 
bruising, to the extent of about 20 per cent, of their numbers. This, of 
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course, does not allow of a direct comparison with what has been stated 
here in respect of cattle travelling first by road transport and then by- 
rail, but there is the indication that the fact of the former does not 
markedly worsen the final result. 

Cost of Transport. 

The cost of moving cattle by road transporters is naturally a matter 
of very great interest. No figures are available for the movements under 
discussion in this article, but in connection with another series of move¬ 
ments which included travel both in Northern Territory and Queensland 
the cost has been given out (by the Australian Meat Board) as 1-9 pence 
per head per mile._ This is considerably more than the cost of moving 
cattle either by rail or on the hoof, but nevertheless allows the method 
to be adopted as an alternative to driving cattle along stock routes which 
are lacking in feed and water. 

Time alone M'ill tell, but it does seem as though the road transporter 
is here to stay as a means of conveying cattle to market in the absence 
of railways. 



Plats 139. 

An Empty Road Transporter. 


CHANGE OF ADDRESS. 

Changes of address should be notified at least fourteen 
days before the date of issue with which the change is to take 
effect. The former address should be given as well as the full 
Christian names and surname of the subscriber. 

Address all communications to the Under Secretary, 
Department of Agriculture and Stock, Brisbane. 
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List of Pest Destroyebs Recjstered in QrEENSLASD under “The Pest Destroyers; -\f'T of 1030.“— 
For the Period Commencing January. 1949, as at 2nd December, 1949. 


304 


QUEENSLAND AGRICULTURAL JOURNAL. [1 MaY^ 1950. 












1 May, 1950.] Queensland agricultural journai 


305 























306 


QUEENSLAND AGRICULTURAL JOURNAL. [1 MaY, 1950. 



*, LtJ., Maker'iton street, 





















1 May, 1950.] Queensland aqbicultural journal. 


307 













308 


QUEENSLAND AGRICULTURAL JOURNAL. [1 MaY, 1950. 


the Young Farmer. 

Club Activities. 

The value of work done by many of the older Junior Farmer clubs 
in (Queensland is reheeted in the reports submitted at their annual 
meeting's, which have been held at many (MUitres already. 

Th(‘se meetings have been eomhinecl with social gatherings, with the 
result that tlie yeai* ended for many clubs with suftieient funds in hand 
with whieh to start referetu*e librarij's, comprising text books on practical 
and scientitic agrierdture. These will be found of considerable use to 
<dub members when engaging in club and inter-clul) debates and discus¬ 
sions ii'om time to time. 

Several of the clubs’ office-b(Nirers have been replaced by other 
members, in order that these official positions might go round and so 
give more nieml)ers an opportunity of becoming familiar witli ];)roeedure 
at meetings, and with (*Iub aetiviti(‘s generally. Among recent changes 
in this respect are*. Tiaro (W. Day, secretary); Rau])le (Basil Gee, 
secretary; Marie Goohanko, treasurer; and Victor (Jhapman, club 
leader) ; Biloela—Mt. Murchison (George Melonas, secretary) ; Murgon 
(Edna Zische, secretary) and Jamhin (George Emmert, deputy club 
leader in place of Geo. (k)wan, who has gone to New Zealand for 12 
months to make a study of sheexi raising in that country). 

North Queensland Activities. 

As a result of a recent visit to the Maekay district, following an 
earlier organising tour of North Queensland centres towards the end 
of last year, Mr. T. L. Williams (State Director) reports a growing 
interest in the work of that organisation in the sugar-growing ar(‘as of 
the State. 

Three strong branches (or ‘^dubs”) were formed as a result of 
this latter visit—Sarina, North Eton and Eungella—with the foundation 
laid for others at Maekay and Proserpine at a later date. Membershii) 
forms have been forwarded to these centres, and as in the ease of the 
other {)la('es visited, well-represented clubs are assured. 

(■anegrowers and dairymen attended in large force and evinced 
keen int(‘rest in the addresses delivered by Mr. Williams on the aims 
and objectives of the organisation. Club officials appointed at both 
Sarina and North Eton were all sons of local cane farmers, whilst at 
Eungella these positions will be filled by dairymen’s sons when the 
ele(*ti()n of office-bearers takes place at an early date. 

Sarina officials were:—Club leader, C. Langdon; Deputy leader, 
'Stewart Smythe; Secretary, T. Lawrie; and Treasurer, W. Edwards; 
with the following adults comprising tlie advisoiy committee:—Messrs. 
John Lawrie, E. Atherton, J. Langdon, S. H. Scougall, J. H. O’Neill, 
N. E. Goodehild, J. Webster and Councillor J. P. Jackson. 

At North Eton, where there is already in existence a strong branch 
of the Junior Canefarmers’ Society of Queensland, office-bearers are to 
be elected for the club from existing members who are within the 
X>rescribed age limit of 15 to 25 years set down by the Junior Farmers^ 
organisation. 
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ASTRONOMICAL DATA FOB QUEENSLAND. 

lime. 

Supplied by W. J. Newell, Hon. Secretary of the Astronomical Society of Queensland. 

TIMES OF SUNRISE AND SUNSET. 


At Brisbane. 


MINUTES LATER THAN BRISBANE AT OTHER PLACES. 


Day. 

Rise. 

Set. 

Place. 


Rise. 

Set. 

Place. 

Rise. 

Bet. 

1 

а. m. 

б. 30 

p.m. 

5.00 

Calms 

.. 

8 

50 

Longreach .. 

26 

43 

0 

0.32 

5.00 

Charleville 


25 

29 

Qullpie 

37 

33 

11 

0 34 

4.59 

Cloncurry .. 


30 

03 

ilockliamptOD 

1 

19 

16 

6.30 

5.00 

Cunnamulla 


31 

27 ■ 

Roma .. .. 

15 

19 

21 

0.38 

5.00 

J)irranl)audi 


22 

‘ 10 j 

I Townsville 

8 

42 

26 

1 0.39 

5.02 

Emerald 


11 

28 ! 

Wlnton .. .. ! 

29 

52 

30 

1 0.39 

5 03 

Hughenden 

■■i 

21 

■,9 i 

I_: 

Warwick .. .. j 


3 


At Brisbane. 


TIMES OF MOONRISE AND MOONSET. 


MINUTES LATER THAN BRISBANE (SOUTHERN DISTRICTS). 


Day. 


U 

10 

11 

12 

13 

11 

15 

10 

17 

18 

19 

20 
21 
22 

23 

24 

25 
20 

27 

28 

29 

30 


Riae. 


p.m. 

5.29 
0,33 
7.42 
8.49 
9 53 
10.53 
JI -49 


a.m. 
12 42 
1.35 

2.27 
3.21 

4.10 

5.12 
0.09 
7.04 
7,57 
8.44 

9.27 
10 00 
10-41 
11.13 
11.45 
p.m. 
12.17 
12-52 

1.31 

2.17 

3.10 

4.12 
5.19 


Set. 


A.in. 

7.00 

8.15 

9.17 

10.09 

10,52 

11.29 
Noon 
p.m. 

12.29 

12.50 
1.24 
1.53 
2 24 

2.58 
3.38 
4.23 

5.14 
0.10 
7.(»0 
8 10 
9.10 

10.10 

11.10 

a.m, 

12.12 

1.15 
2.21 
3,30 
4.42 
5-53 

6.58 


Charleville 27; 
C^ullpie 86 ; 


Cnnnamtilla 29; 
Roma 17 ; 


Dirranbandi 19; 
Warwick 4. 


MINUTES LATER THAN BRISBANE (CENTRAL DISTRICTS). 


Day, 

Emerald. 

Longreach. 

Rockhampton. 

Wlnton. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

1 

30 

9 

46 

24 

21 

0 

.54 

26 

6 

24 

14 

40 

29 

15 

4 

46 

33 

11 

15 

24 

30 

40 

6 

16 

35 

47 

16 

9 

80 

25 

45 

0 

21 

26 

54 

21 

14 

23 

30 

30 

5 

14 

34 

45 

26 

26 

13 

43 

29 

18 

3 

50 

32 

30 

30 

9 

4« 

23 

21 

0 

54 

26 

MINUTES LATER THAN BRISBANE (NORTHERN DISTRICTS). 

Day. 

Cairns. 

Cloncurry. 

Hughenden. 

Townsville. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

1 

55 

3 

68 

32 

51 

18 

45 

4 

8 

54 

3 

67 

32 

51 

18 

44 

4 

5 

45 

10 

61 

37 

46 

23 

37 

10 

7 

34 

21 

64 

44 

38 

29 

29 

IS 

9 

29 

31 

50 

52 

35 

37 

25 

27 

11 

20 

41 

43 

58 

28 

44 

17 

35 

13 

10 

50 

37 

63 

22 

49 

9 

42 

16 

3 

56 

34 

67 

18 

53 

4 

46 

17 

2 

66 

33 

67 

17 

53 

3 

40 

19 

8 

48 

36 

62 

21 

48 

8 

40 

21 

18 

38 

42 

57 

27 

42 

16 

33 

23 

28 

27 

50 

48 

34 

33 

24 

23 

26 

41 

20 

57 

44 

42 

29 

34 

18 

27 

f>2 

8 

60 

36 

50 

21 

43 

8 

30 

66 

2 

68 

32 

52 

17 

_ 

46 

3 


Phases of the Moon .—Last Quarter, 7th June, 9..35 p.m. ; New Moon. 16tb June,. 
1 53 a.m. ; First Quarter, 23rd June, 3.12 p.m. ; Full Moon, 30th June, 5.58 a.m. 

On 22nd June at 10 a.m. the sun will reach Us greatest angle north of the equator. 
It will then rise and set 26 degrees north of true east and true west respectively. On the 
9th and 23rd the moon will rise and set approximately at true east and true west 
respectively. 

Merc-ury.-^A morning object all this month. At the beginning In the constellation of 
Arles, it will rise li hours before the sun, reaching greatest angle west of the .sun on thev 
10th. By the end of the month, In the constellation of Taurus, it will rise about 1 hour 
before the sun. 

Venus .—Also in the constellation of Arles at the beginning of June, rising 3 hours before 
the sun. By the end of the month It will reach the constellation of Taurus and rise 2i hours 
before sunrise. 

Mars .—In the constellation of Virgo, will be almost overhead at nightfall, setting about 
midnight. On the 23rd between 10 p.m. and 11 p.m. the moon will again pass in front 
of Mars. 

Jupiter .—^In the constellation of- Aquarius, Tislng about midnight at the beginning of 
the month and between 0.30 gnd II p.m. at the end of June. 

the constellatlbn'of Leo about midway between Regulus and. Mars. Setting 
about midnight at the beginning of the mouth and between 10 p.m. and II p.m. at the 
end of the month. 
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Wheat Growing in Queensland 

C. S. CTiYDESDALE (Senior Adviser in Agriculture) and L. G. MILES (Senior 

Plant Breeder). 

'T'lIE Story of wheat must be as old as that of civilised man. The crop 
'*• is certainly known to have existed in a highly developed state 
amongst some of the earliest civilisations known to us today. It has 
even invaded, with conspicuous success, the formerly undis])uted terri- 
toiy of maize in Nortli and South America, and is the pre-eminent 
human food crop in the world. Two main reasons for its wide popularity 
ai*e (i) its general superiority over other cereals for bread making, and 
(ii) its great adaptability to difl’ering climates and soil types. 

On account of the peculiar chemical and physical ])r()pei‘ti('s of the 
gluten within its flour, wlieat is specially suited for the making of the 
soft bread witli spongy ('cllular structure which is so popular amongst 
the more highly civilised races. Rye flour is also capable of making a 
fairly open-textured loaf; this, however, is regarded with much less 
favour than that of wheat. Most of the other cereal grains are incapable 
of producing a raised loaf of the texture of wheaten bread. 

As regards its regional adaptability, wheat is now successfully 
and widely grown in each of the inhabited continents. While most of 
th(‘ maior wheat areas of the world lie within latitudes 30 deg.-tiO deg. 
North and 27 deg.- 40 deg. South, the crop has been successfully grown 
from the equator to the Arctic Circle. Moreover, it has been recorded 
from sea level to elevations of over 10,000 feet. Soil types on which the 
t*rop is commercially grown also vary widely, but the major world 
development has been on heavy black prairie soils such as abound in 
Nhirth America, Russia and the Argentine. On account of its wide 
distribution, this crop is being harvested in one country or another 
all the year round. 

The two main broad groups which are commercially grown are 
(i) the bread wheats and (ii) of much lesser importance, the durum or 
macaroni wheats. The bread wheats also fall into two principal groups 
depending upon the season at which they are planted in the northern 
hemisphere. The ‘^spring’’ wheats are normally used in countries m 




312 QUEENSLAND AGRICULTURAL JOURNAL. [1 JuNE, 1950. 

which the winter temperatures axe so severe as to prevent cropping 
during the winter months. These wheats are planted during the spring 
and harvested in the late summer. Where winter temperatures are less 
severe and where a sheltering layer of snow may be expected, '‘winter^’ 
wheats are usually sown. These are planted in late autumn, and the 
young plants at an early stage of development lie dormant through the 
winter, coming away again with the spring and maturing in midsummer 
or late summer. Normally the winter wheat group are higher yielding 
than the spring group because of their longer growing period and the 
opportunities for better development of their root system. In Australia, 
‘'spring'’ type wheats are universally grown, but owing to the relative 
mildness of our winter conditions, they are actually grown during the 
winter and spring months rather than the spring and summer months. 

In Table 1, the approximate annual wheat production for the 
world's ten major producing countries is shown, first for the 1935-39 
period and second for the year 1947. 


TABLE !.♦ 

Wheat PiiontrcTioN in Selected Countries. 


Approximate Annual Yield. 

Producing Country. _ (millionK of hmhclo.l 



i9ar>-39. 

1947. 

United States of America .. 

760 

1,400 

China 

760 

900 

[Russia 

1,260 

900 

Canada ...... 

310 

360 

India and Pakistan.... i 

400 

300 

Australia ...... ! 

160 

220 

Italy. j 

280 

200 

Argentina 

, 220 

170 

France 

300 

160 

Turkey 

1 140 

130 


• Source: F.A.O 


Commodity Series No. 10, Jan., 1949. 


While Australia ranks somewhat low in production amongst the 
first ten wheat producing countries, it normally exports a comparatively 
high percentage of its total yield, thus making it one of the world's 
leading exporters of wheat. Exports in 1947-48 totalled 60 million 
bushels of wheat and 780,000 tons of flour; the bulk of the wheat wpt 
to England and India, while the principal importers of Australian 
flour were Ceylon and Malaya. 

WHEAT IN QUEENSLAND. 

Althongh Queensland ranks only fifth amongst the Australian 
States in its wheat production, this crop has developed to the stage at 
which it is second only to sugar cane among the cultivated crops in 
annual value to the State. Up till about 1938, Queensland’s production 
was insufficient to meet local requirements, and grain was imported 
^yevy year from southern States. With expanding production in post¬ 
war yeai‘s imports have been considerably reduced, and in 1949 Queens¬ 
land joined New South Wales, Victoria, South Australia and Western 
Australia in entering the export field. 

The factors restricting the growth of the industry in Queensland 
(as compared with southern States) have been mainly climatic. A 
considerable belt of southern Australia receives the bulk of its rainfall 
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diiririg the winter and spring months and enjoys warm dry weather 
in midsummer—ideal conditions for the growth and maturity of a 
winter-planted crop. In Queensland the reverse normally holds; the 
winter and early spring months are normally the driest in the year, 
while the harvest months of Oetober-December are frequently charac¬ 
terised by violent storms. With such weather hazards early development 
was sporadic and subject to frequent set-backs. The comparative 
success which the industry has sabsequently attained has been due 
largely to (i.) the perfection of the summer fallowing technique, (ii.) the 
breeding of varieties suited to the environment, and (iii.) the develop¬ 
ment of power farming methods. 


a 




Plate 140. 

A Field of Puora Wheat on the Dorling Downs. 

The purpose of the summer fallow is to entrap as efficiently as 
possible the heavy summer rains and to retain the moisture within the 
soil for the benefit of the succeeding winter crop. With ample subsoil 
moisture stored, all that is required is a useful planting rain during the 
May-July period to enable the crop to be established with a good chance 
of success. Crops of over 30 bushels per acre have been obtained on 
well fallowed land, even in Central Queensland, with no effective rain¬ 
fall subsequent to planting. 

The early selection of varieties for the State was somewhat fortunate 
in that it included varieties of early maturing habit, relatively low water 
requirements, and very satisfactory grain quality. The quick, ripening 
of such varieties enabled them to escape many of the hazards of the early 
summer thunderstorm period, inqluding that of loss through rust. A 
breeding programme extending over some fifty years has kept these 
objectives in view and has contributed very materially to the expansion 
of the industry in this State. 

The development of power farming methods has enabled individual 
farmers to handle considerably larger ai'eas. In addition, by speeding 
up the operations of land preparation, planting and harvesting, it has 
greatly increased the safety factor in districts in which the weather 
conditions are normally unpredictable and often decidedly unfavourable. 



314 QUEENSLAND AGRICULTURAL JOURNAL. [1 JUNE, 1950. 

The sound progress made by the industry in Queensland is reflected 
in the fact that, despite occasional seasons in which the crop is almost 
a total failure, the average grain yield per acre is higher than that in any 
of the four major wheat producing States, and the grain quality is 
acknowledged to be well above Australian average. Some idea of the 
development which has occurred during the last 30 years is provided 
by Table 2, (giving areas sown, total yields of grain, and mean yields 
in bushels per acre. 

TABLE 2. 


Annual Wheat Production in Queensland. 


Ynar. 

Area. 

Production. 

Yield per Acre. 


Acres. 

Bushels. 

Bushels. 

5-year average, 1920-24 

145,555 

2,326.904 

15-99 

1925-29 

172.068 

2,577,427 

14-98 

1930-34 

244,986 

3,980,630 

16-25 

1935 . 

239,631 

2,690,316 

11-23 

1936 . 

283,648 

2,016,236 

7-11 

1937 . 

372,935 

3,749,443 

10-05 

1938 . 

442,017 

8,583,736 

19-42 

19,39. 

362,044 

6,794,906 

18-77 

1940 . 

322,081 

5,687,350 

17-66 

1941. 

290,801 

3,079,898 

10-59 

1942 . 

334,785 

5,005,065 

14-95 

1943 . 

281,302 

5,084,292 

18-07 

1944 . 

332,365 

6,980,766 

21-00 

1945 . 

392,502 

8,187,687 

20-86 

1946 . 

247,996 

704,835 

2-84 

1947 . 

462,239 

10,684,563 

23-11 

1948 . 

607,750 

14,317,422 

23-56 

1949 .: 

670,000* 

11,500,000* 

17-16* 


♦ Preliminary estimate only. 


For further details .of the development of the wheat growing 
industry in Queensland, reference should be made to the Queensland 
Agricultural Journal for June, 1949 (pp. 364-370) and July, 1949 
(pp. 39-55). 

QUEENSLAND WHEAT GROWINO DISTRICTS. 

The Darling Downs division has always provided the bulk of the 
State's wheat grain crop. During the 1948 season this division was 
responsible for 95 per cent, of the total Queensland production. Details 
of areas and yields for the wheat growing districts of the State for the 
1948 season are listed in Table 3. 

TABLE 3. 

Wheat Pboduction by Districts. 


District. 

Area. 

Production. 

Yield per Acre. 


Acres. 

Bushels. 

Bushels. 

Darling Downs 

563,257 

13,593,270 

24-13 

Maranoa 

21,076 

303,570 

14-40 

Port Curtis 

9,610 

172,698 

17-97 

Wide Bay and Burnett 

9,342 

170,727 

18-28 

Moreton 

3,585 

76,485 

21-33 

Central and Far West 

880 

672 

0-76 

Total 

607,750 

14,317,422 

23-56 
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On the Darliii^^ Downs the chief prodncin^ centres are Dalbv, 
Dittsworth, Jondaryan, Clifton, Millmerran, Warwick, Allora and 
Cambooya. The older centrcKS are those on the eastern Downs served by 
the main railway line from Toowoomba to Warwick. Dnrinj? the |)ast 
30 years ther(‘ has been a steady westward trend of the centre of 
production to the vast open plains country stret(*hing: from littsworth 
throu??h Cecil Plains to Dalby and the Jimbour Plains. The Darling 
Dowms division (mjbrat^es wdiat is certainly the safest area for the 
further expansion of the industry. 

In the Maranoa, wheat has been grown with varying success since 
1882. For many years the acreage devoted to this cro{) fluctuated very 
little, but of recent years there has been a slight but steady increase. 
This district was served from lOOG to 1935 by the Koma State Farm, 
wherv Mr. It. E. Soutter’s w^heat breeding programme w'as centred. 



Plate 141. 

A Field ol Seafoam Wheat at Allora, Darling Downs 


In the Port Curtis division wdieat is growui on farms of medium size 
as an adjunct to dairying and pig raising. While rainfall recordings 
in this division are similar to those at Dai-ling Dowuis centres, the 
evaporation rate is markedly higher and the risks attending crop 
production are corresi)ondingly greater. In favourable years, howevtu*, 
excellent yields of good quality grain have been re(‘orded, and the area 
devoted to wheat has more than doubled in the pavSt eleven years. While 
this district contains a large additional area of polentiai wheat land 
and probably will expand its })roduction considerably, it eannot be 
regarded as a safe area for grain production alone. 

In the other districts listed, wheat growdng is normally a minor 
sideline on dairy farms or mixed crop farms of relatively small size, 
and cannot be expected to expand to any major extent. 

SOIL TYPES SUITABLE POE WHEAT GROWING. 

Where satisfactory moisture is available, wheat can be grown 
successfully in Queensland on most types of soil, ranging from light 
loams to the red scrub soils of the South Burnett and the heavy black 
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clay soils t^ical of tlie western Darling Downs. "While the lighter 
textured soils may have definite advantages in certain seasons, it is on 
heavy clay soils that the bulk of the State’s crop is produced. 

The heavy black soils of the Darling Downs possess a high clay 
content which endows them with an excellent moisture holding capacity 
and renders them ideally suited for fallowing. Since wheat growing 
in Queensland depends very largely upon the success of the summer 
fallow, the heavier soils are generally regarded as the safer soils in areas 
in which an ample summer rainfall can be conserved. 

Where crops have to depend mainly on the rainfall received during 
the growing period, lighter soils may well give better results. Winter 
rains in this State are often in the form of light showers which could 
benefit a sandy loam soil but have little effect upon a heavy clay soil. 
During seasons of light but frequent winter rains at the Boma* State 
Farm, yields were invariably higher on the lighter soils than on the 
heavy clay loams. As seasons cannot be forecast, however, little 
advantage can be taken of this knowledge. Since the whole of Queens¬ 
land experiences a predominantly summer rainfall, it is logical to 
assume that any further expansion in wheat growing will be based upon 
the summer fallow, and will therefore be associated with the heavier 
types of soil. 

Up to the present, ^ere have been virtually no responses to stan¬ 
dard fertilizers on the bulk of the Queensland wheat soils. Unlike the 
soils of much of the wheat belt in southern Australia, the soils of the 
Darling Downs were w^ell supplied initially with phosphorus and other 
plant foods. There are recent indications, however, of phosphate 
deficiency in some of the lighter textured soils fringing the Downs 
proper and on some of the eroded slopes on the eastern Do';vns; suth 
soils will respond to regular applications of superphosphate. Moreover, 
with repeated years of cultivation, even the most fertile of the wheat 
soils may eventually be denuded of some of the essential plant foods 
and will then require fertilizing to produce good yields of high qualitv 
wheat. 


MAOHINEKY REQUIRED. 

There is no crop which can show greater and more revolutionary 
changes in the machinery and implements used for its production 
during recent times than wheat. For instance, about 40 years ago, a 
farmer with 80 acres of suitable land on the eastern Downs, possessing 
three horses, their harness, a single furrow plough, a set of harrows, 
and a rcaper-and-binder was considered sufiieiently well equipped to 
take up wheat growing. Today, the position is very different, and a heavy 
outlay is required to purchase an up-to-date plant such as is essential 
to successful wheat culture. The fact that the chances of success have 
been much enhanced by the use of modern machinery is, however, an 
important compensating factor. 

The machinery required for wheat production will, of necessity, 
include the following equipihent, the size and number of the various 
implements depending on the area under croptractor; sundercut; 
scarifier; harrows; combine; header-harvester; roller (for some areas); 
and a medium size motor truck. In addition to these items it is also 
desirable to have a well equipped farm workshop so that repairs can 
be rapidly effected during the critical planting and harvesting periods. 
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The estimated cost of a single unit plant containing the above 
implements would in 1950 be in the vicinity of £3,000 and accordingly 
it is imperative that these implements receive the oest of care. If 
possible, all machinery should be kept under cover when not in use, and 
implements should be painted and repainted as required, especially 
the wooden parts. 

On the completion of harvesting or of any other major operation* 
all machinery before being housed should be thoroughly overhauled 
for worn, cracked or broken parts, and the required duplicates ordered 
so that they can be used to replace those defective parts when a slack 
or wet period occurs. By adopting this procedure, delays occasioned 
by breakdowns can be reduced to a minimum. 

CULTURAL METHODS. 

Throughout the main wheat growing areas of the Darling Downs, 
the universal practice is to grow a crop of wheat each season. It has 
proved economically sound, where modern raachinery and high powered 
tractors are available, to carry out cultural operations in a mariner 
that will conserve the summer rainfall for use by the following winter 
crop. 

While the surface soil is important in providing the plant nutrients, 
the subsoil is of particular imx)ortaiice to the wheat grower as a moisture 
reservoir to carry the crop through the winter months. Moisture and 
not soil fertility has been the factor limiting the successful growing of 
wheat throughout the greater part of the wheat growing area. Adequate 
subsoil moisture can usually be stored during the summer by means of 
the short clean fallow. 

On the western Darling Downs and in the Maranoa, where the 
rainfall is less, the adoption of the long fallow in conjunction with the 
short fallow is considered advisable. The value of the long fallow in 
these two districts was demonstrated by an experiment in which a yield 
of 24 bushels to the acre was obtained from a 30-acre field worked thus, 
on a rainfall of under 2 inches during the growing period of nearly six 
months, whereas that secured on the short-fallow section was only 17 
bushels to the acre. 

These yields were obviously not produced solely on the rain 
experienced during the growing period, but were obtained through the 
moisture and plant foods that had been conserved previously in the soil. 
Investigations have demonstrated that, under natural conditions, 
T-J inches of water are required to pass through a wheat crop to produce 
25 bushels of grain per acre. Hence, even supposing the whole quantity 
which fell as rain were available for the use of the crop, it was necessary 
for the moisture reserves of the soil to provide the equivalent of approxi¬ 
mately a further 5i inches of rainfall for the 24-bushel crop to be 
realised. 

No hard and fast rule can be laid down regarding the conservation 
of the necessary soil moisture, for the controlling factors are many. 
The individual grower must, therefore, decide as to the most desirable 
course to pursue to meet the requirements of his own particular case. 

Fallowing. 

The difference between a long and a short fallow is that with the 
former the land is cropped every second year with wheat, and during 
the interim is worked with the object of conserving the maadmum 
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amount of moisture in the soil from the rains that occur. The short 
fallow, on the other hand, is sown to a wdnter cereal every year, the first 
cultural operation following immediately harvesting has been completed 
in November or December. With the adoption of a system embracing 
the long and short fallow, it is advisable to apportion the area to be 
cropped into three equal sections, two of which will be sown during 
the first season on a short fallow, the third being worked but not sown 
until the following year, thereby constituting the first cropped long- 
fallow area In the second year one of the two previously planted 
sections will again be sown, constituting the short-fallow portion of 
the crop; whereas the balance will constitute next season’s long-fallow 
block. As a result of this procedure, two-thirds of the area devoted to 
Wheat will be cropped every year, half of which, after the first year, 
will be on long fallow and half on short fallow. 

The long-fallow practice in Queensland might be objected to on 
the grounds of the cost of maintenance of a clean fallow through 
summers as well as one winter. However, sheep raising as an adjunct 
to wheat growing provides a means of controlling weed growth during 
periods of the long fallow. Wild oats and other winter weeds can 
also be controlled undm* such a system. 

Treatment of Stubble. 

The burning of stubble subsequent to harvesting has beem widely 
practised throughout the Darling Downs. While this practice is known 
by farmers to be contrary to the soundest agricultural principles, its 
wide use is based upon ease of subseciucnt (uiltivation and upon the 
absence of evidence of any resultant falling off in yield. In areas in 
wdiieh crops have been tall and a heavy stubble has been left, 



Plate 142, 

IHscinq of Hocrry SUiUblo Without Buraing.r—This la being undertaken on sloping 
land as a measure to protect the soil from erosion. 
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considerable difficulty may be encountered, with the machinery available, 
in preparing a fallow with satisfactory moisture conserving mulch. 
Under such conditions part>icularly, the temptation to burn the stubble 
has been very great. 

The principal arguments against stubble burning are (i.) that 
it robs the soil of a potential annual source of organic matter which 
would help to maintain a good soil structure; and (ii.) that it destroys 
the surface cover and renders the soil more subject to erosion during 
the heavy rains of the summer period. The burning of the crop residues 
is a particularly unwise procedure on unprotected slopes. If stubbles 
cannot' be retained and satisfactorily worked upon such slopes, the land 
should not be used for wheat or any other winter crop which recpiires 
the soil to lie bare during the wet season. 

The principle of stubble-mulching has recently been developed in 
America, and may find a useful application in Queensland, particularly 
on slopes which are subject to erosion. The practice involves the use 
of special cultivating equipment which stirs up the subsurface soil but 
leaves the straw on the surface as a soil-protecting mulch (Plate 142). 
U(‘rtain difficulties may arise in the application of such methods—for 
(‘xa.in|)](‘, in the complete (control of weeds during the stubble-mulch 
period, and in planting (should residues of straw still remain on the 
surface at planting time). For these reasons, stubble-mulching, while 
regarded as being very sound in principle, cannot be universally recom¬ 
mended until the techni(jue of its operation has been w^orked out in 
Queensland and until satisfactory results to both soil and crop have been 
demonstrated. 

Land Preparation. 

While a multi])le disc or mouldboard plough (more frequently the 
latter) is required to bring virgin land into condition for wheat growing, 
the subsequent use of the plough is seldom necessary on established 
Downs wheat farms. A disc cultivator, scarifier, combine drill and 
harrow^s are the implements nonnally used in prejjaration of land for 
wheat. Implements are selected for size and width of cut in accordance 
with the horse-power of the tractor employed. Where wheat is grown 
in rotation wuth other crops on mixed farms or dairy farms, the initial 
cultural operation will almost certainly require to be a ploughing to 
dispose of row crop residues, grass, weeds, etc. Ploughing may also 
be a necessity upon soils of poorer structure than the t.ypical wheat soils 
of the Darling Downs, in order to open up the land for satisfactory 
])enetration of summer rains. Such ploughing is frequently carried out 
bv means of multiple-disc cultivator-ploughs of the “siindercut’' type 
(Plate 1431. 

As cultural operations are carried out during the summer months 
"when heavy rains are frequently experienced, soil erosion is an important 
factor to be considered, particularly on sloping or undulating country. 
Fortunately, most of the open plain country, on which a high percentage 
of Queensland’s wheat is produced, is very flat and relatively.safe from 
erosion. Where erosion is likely to occur, cultivation should follow the 
level contours of the field in order to minimise loss of soil and increase 
moisture-trapping capacity. 

Once harvesting is completed, it is essential to work the land as 
soon as possible to make it receptive of summer rains. The condition 
of the soil will of course determine the period at which this first culti¬ 
vation can be carried out, but conditions are usually favourable as soon 




Plate 144. 

Working the Follow on a Form by Measie ol o Xight Tractor 

ond "Combine." 


Plate 143. 


Initial Preparation of Land. —A heavy tractor is pulling three disc-cultivator- 
ploughs of the "Sundercut" type. 
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as the land will carry a tractor satisfactorily after rain. It is then 
necessary to complete the operation as rapidly as possible before the 
land becomes too hard for working* Deep cultivation is generally 
regarded as unnecessary and even undesirable for wheat. The initial 
cultivation need not exceed 5 inches, with later operations aiming at 
the establishment of a firm seed-bed at 2 to 3 inches from the surface. 
After the first cultivation the surface is billowed to lie in a rough state 
until rain has fallen, when hari-owing will normally reduce the soil to 
a favourable tilth 

All tillage operations are then directed towards moisture conser¬ 
vation by the elimination of weeds and the provision of a loose surface 
mulch. The breaking of the surface crust leaves the soil in a condition 
which is receptive of rainfall, and so promotes maximum penetration. 
The mulch also provides insulation for the moist subsurface soil, and 
minimises evaporation. This protection is particularly important in clay 
soils which tend to crack during hot dry periods, and hence lose further 
moisture from the deeper layers. 

The implements used to create and maintain a surface mulch will 
depend largely on soil conditions and weed incidence. It is not wise 
to use a disc cultivator when a tine implement (Plate 144) will do. the 
job. Tined implements have the advantage of disturbing the surface 
soil without unnecessary inversion and undue loss of moisture, and at 
the same time creating an even seed-bed. It is, however, self-evident 
that where weeds have become firmly established, such as following a 
continued wet period, the disc cultivator is the logical implement to 
use. The use of the harrows soon after rain, while weeds are small, 
frequently saves the use of more expensive modes of cultivating. 

The number of times it is necessary to work a field will vary 
considerably with the season* While it is necessary that a high per¬ 
centage of all summer rains should be held, this is especially so in the 
case of the normal heavy rains of February and March. 

Surface Mulch* 

Observations made over a lengthy ])eriod on a wide range of soils 
in different parts of Queensland indicate that 2i to 3 inches is the ideal 
depth of mulch. Shallower depths are not as effective and a deep mulch 
is not only a waste of time but is harmful in a season of low rainfall. 

The recommended depth provides a firm moist seed-bed just under 
the seed at planting and this encourages a quick even germination which 
is desired by wheat growers. The black earth soils of the Darling Downs 
fortunately have a ‘‘self mulching^^ tendency which facilitates working 
and the preparation of a satisfactory seed-bed. 

VAEIETEBS. 

A steady and continuous change has occurred in the list of varieties 
holding premier place in the State's wheat culture. Many hundreds 
of varieties from many parts of the world have been tried by farmers 
under field conditions during the history of the industry here. It 
gradually became evident, however, that the varieties offering best 
prospects of a successful grain crop were early maturing varieties, and 
preferably those with a light foliage and stemmy rather than leafy 
appearance. The early maturing habit conferred a oertain drought 
resistance, since varieties of this type required less moisture per unit 
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of gram yield than did later maturing types. This characteristic waa 
especially important in the earlier days of the industry before the short 
or summer fallow was as efficiently practised as it is today. Another 
major advantage of the early maturing varieties was that they were in 
most seasons able to mature their crop before rusts became prevalent 
enough to seriously threaten yields. Such varieties, while certainly not 
rust-resisting, were frequently rust-escaping. 

The breeding programme, commenced by Mr. R. B. Soutter before 
the beginning of the century and continued by him until his retirement 
in 1948, had as its major objectives (i.) drought rcvsistanee, (ii.) high 
bread-making quality, (iii.) rust resistance, and (iv.) general adaptation 
to local conditions. (Considerable success was achieved in objectives (i.), 
(ii.) and (iv.) within a period of 25 years, and the important westward 
movement towards Dalby of the centre of wheat production has been 
attributed by farmers themselves to be largely the result of the liberation 
of Soutter wheats. Rust resistance was not successfully introduced into 
commercial wheats until quite recently, mainly because no suitable 
rust-resisting parents Avere available in the earlier years of the century. 
The liberation of Three Seas re])resentcd a distinct advance in rust 
resistance at that time, but a high degree of field resistance has not 
been achieved until the last decade It is intended lhat all new varieties 
made available to farmers in Queensland sliall now possess rust resistance 
(particularly stem-rust resistance) in addition to yielding ability, high 
quality and general adaptability. 

In the late 1920\s the three leading varieties in the Stale w(‘rt‘ 
Pusa-4 (from India), Florence and Clarendon (both from New South 
Wales) ; these three held pride of place until 1932. In 1933 and 1934 
Florence, Flora and Three Seas were the leading varieties, and Queens¬ 
land-bred wheats were beginning to play an important part; these three 
wheats dominated the Scene until 1939, when Floren(*e's popularity 
began to wane and Puora reached a prominent position. Puora became 
the most popular variety in 1941 and has retaine<l this position u[) till 
the ])resent time. In Table 4 are listed the 12 most popular varieties 
during the 1948 season together with their acreages both for that season 
and for the preceding season. 


TABLE 4. 

Order ot Importance of Main Varieties. 


Variety. 

19<17 Area. 

1948 Area. 

Puora* 

Acres. 

128,501 

Per cent. 
26-6 

Acres. 

104,857 

Per cent. 
16‘7 

Three Seas f* • • 

66,820 

11-5 

72,070 

11*5 

Pusoas* 

49,661 

10-2 

09,724 

IM 

Gabo .. 

8,617 

1-8 

58,106 

9-2 

Charter 

10,183 

2'1 

53,000 

8-4 

Pugiu*. 

“ Fedweb-5 ”.. 

46,477 

9*4 

62,070 

8-3 

20,764 

4-3 

49,230 

7*8 

Puno* . . 

61,759 

10*7 

38,459 

61 

IVarput* 

16,095 

3‘3 

22,339 

3-5 

Kendee 

1,641 

0-8 

21,799 

3*6 

Ford .. 

17,343 

3-6 

9,206 

1*5 

Florence x College* .. 

881 

0*2 

8,205 

1-3 


• Queensland bred variety, 
t Including Seafoam. 
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While in recent years over 80 per cent, of the State’s wheat acreage 
has been occupied by Queensland-bred varieties, there is a inarked 
present trend towards rapid increase of New South Wales stem-rust 
resistant varieties such as Gabo and Charter. As new rust resistant 
varieties from the Queensland breeding programme are made available 
for general distribution, it is anticiiiated that such rust resistant types 
will eventually dominate the field. 

Brief descriptions and actual-size illustrations of the more impor¬ 
tant varieties grown in Queensland follow, the varieties being listed 
alphabetically. The majority of these varieties are either widely used 
or recommended at the present time; a few, such as Florence, Flora and 
Pusa-4, while little grown today, have been included 'for reasons of 
historical interest. 



Plate 145. Plate 146. 

Celebratloa. Chorter. 


Celebration. 

This is a stem-rust resistant variety developed by the New South 
Wales Department of Agriculture at Glen Innes. It is little grown in 
Queensland as yet, and being late maturing like Ford, cannot be 
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generally recommended for main-season planting. Bars (Plate 145) 
are loose and tapering, with a medium tip awn and smooth brown chaff. 
The variety is fairly tall, like Ford, and susceptible to leaf-rust, but is 
highly resistant to stem-rust. Grain is of fairly high gluten quality. 
Its main use will be as a stem-rust resistant variety for early planting, 
and possibly also as a hay or grazing wheat. 

Charter. 

Another new rust resistant wheat from Glen Innes, N.S.W., this 
is a fairly tall variety with attractive straw and slightly tapering, well 
filled ears (Plate 146) which are white chaffed and prominently tip- 
awned. Charter is mid-early to midseason in maturity, highly resistant 
to stem-rust and moderately susceptible to leaf-rust. When ripened 
under favourable conditions the grain is very attractive, smooth and 
vitreous, with high gluten quality. When carrying a heavy grain crop 
the straw is apt to lodge from the base, but since there is no tendency 
to break or tangle, no difficulty is normally experienced in harvesting. 
Charter has shown itself well adapted to hot ripening conditions, and 
produces a. well finished grain even in Central Queensland, where 
southern varieties frequently pinch rather badly. This characteristic, 
together with its rust resistance, suggests its usefulness for spring plant¬ 
ing in years in which the winter planting rains have been unsatisfactory. 
It is also being sown quite generally as a main-season variety on the 
Darling Downs. Evidence from northern New South Wales in the 
1949 season suggests the appearance of a new form of stem-rust to which 
Charter is quite susceptible. The future rust resistance of this variety 
is therefore in some doubt, and will require to be carefully checlted 
during the next few seasons. 

Fedweb—5.^' 

This variety is another Vf the rust resistant group which has spread 
into Queensland from New South Wales. Unfortunately, it has, in 
passing through farmers^ hands, acquired an incorrect name. It has 
recently been ascertained that the variety known in Queensland as 
Fedweb-5 is not truly a Fed web at all, but is almost certainly a strain 
of similar parentage to Gabo. The wheat is very similar in all its field 
characteristics (including rust reaction) to Gabo. The only distinguish¬ 
ing features are the usually taller growth (by 3 to 6 inches) and later 
maturity (by 4 or 5 days) of “Fedweb-5. The. variety, like Gabo, is 
capable of very good yields under favourable conditions, but Gabo has 
generally proved somewhat th6 better of the two, and would certainly 
1)0. preferred for medium-late or late sowing. Another variety known 
as “Fedweb-7’’ is easily distinguished from “Fedweb-5” by its brown 
chaff; though grown to some extent on the Darling Downs, it has 
{)roved less popular than “Febweb-5.'' 

» Flora. 

This variety is now little grown in Queensland, having been 
superseded largely by Puora. At the time of its liberation, however, 
it represented a distinct advance in breeding for Queensland conditions. 
A wheat of good grain quality, it won international prizes, and was very 
prominent in Queensland wheat culture for 20 years. The variety is 
early maturing, erect, with medium-tall straw; ears (Plate 147) are of 
medium size, lax, completely bald, with smooth white chaff. The grain 
is very distinctive, being small, shotty and very vitreous. Flora is very 
susceptible to both leaf-rust and stem-rust, and has in occasional bad 
rust yeai?s produced very pinched grain. 



325 


1 June, 1950.] Queensland agricultural journal. 

Florence. 

One of Farrer’s wheats, this has played a prominent part in Queens¬ 
land from the early years of the century right up to 1938, about which 
time it was superseded as leading variety by Flora. Florence is an 
early maturing variety with medium-tall straw and ears having white 
chaff and tip awns. The variety has always been free-shelling, resulting 
sometimes in shattering in the field and sometimes in excessive weather¬ 
ing of the grain. Though this variety has been a very reliable one for 
many years, there is little to recoimnend it now in preference to a 
number of more recent varieties. Florence, like Pusa-4, has played a 
very important part in the breeding of modern varieties and strains. 



Plate 147. 

Flora. » 
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Plate 148. 

Floveace x CoUe«e. 


Florence x College. 

This crossbred selection, wMch it is hoped to Liberate under the 
name of liawrence, was derived from a ci^oss between Florence and a 
highly rust resistant variety known at the time as ‘‘College,’^ but almost 
<iertainly the North American variety Hope. This selection, made in 
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1938, has been widely tested and has proved to date the most rust 
resistant wheat in Queensland under field conditions. The variety is 
moderately tall, with fairly fine attractive straw of good strength. It 
is mid-late to late in maturity, averaging perhaps a little earlier than 
Ford. Ears (Plate 148) are of small to medium size, tapering and 
slightly inclined, with small tip-awns seldom exceeding i in.; chaff is 
smooth and creamy white. The grain is of medium size and light colour, 
and is semi-translueent, yielding a flour of very satisfactory gluten 
quality. This variety is highly resistant in the field to both stem-rust 
and leaf-rust; it has also shown better cold resistance than most Queens¬ 
land varieties and has proved itself a useful grazing wheat. When planted 



Plate 149. Plate 160. 

Fofd. CkdbO. 
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as a main-season variety it is capable of useful yields, but would not be 
expected to compete successfully with a number of the standard early- 
maturing varieties. It is recommended chiefly as a substitute for Ford 
for early planting; its rust resistance and cold resistance give it an 
advantage oyer Ford and its palatability makes it ideal for feeding off. 
The variety is also recommended for trial in coastal districts as a hay 
or grazing wheat. 

Ford. 

This South Australian wheat has been grown to a moderate extent 
for over 20 years, and attained its maximum popularity between 1937 
and 1943. It is a late-maturing variety which proved suitable in most 
years for early planting for green feed, hay or grain. It was used 
considerably as a dual purpose wheat capable of producing useful grain 
yields after feeding off. In this class it has largely been superseded by 
Warput, and now rust-resistant wheats such as Florence x College and 
Celebration are available to take its place. Ford is a tall, yellpw-strawed 
variety with a particularly long, loose, tapering ear (Plate 149) with 
prominent tip-awns. Its grain is large, yellowish and of medium gluten 
strength. 

Gabo. 

One of the outstanding modern Australian wheat varieties, this 
wheat, which was bred by Sydney University, combines high yielding 
ability with good quality, good field characteristics and stem-rust 
resistance. It is short, well stooled, strong strawed and early maturing, 
with fairly short ears (Plate 150) having light coloured chaff and strong 
tip-awns. Wliile it is very highly susceptible to leaf-rust, it has shown 
itself capable of high yields in spite of heavy infestation by this disease. 
Its grain is of low bushel weight, but, while frequently of poor appearance 
owing to a dull and wrinkled bran, has proved itself capable of producing 
a bread flour of high quality and good balance. In recent tests, Gabo 
has proved its outstanding yielding ability at a number of centres on 
the Darling Downs, particularly in the eastern and central sections. 
It cannot be recommended for general planting in hotter districts, where 
it often finishes badly, or in coastal areas, where it has proved highly 
susceptible to scab. It is recommended for June or July sowings through¬ 
out the eastern and central Downs. On account of the recent appearance 
of new races of stem-rust, Gabo’s resistance to this disease is now in 
question. In the 1949 season, Gabo on the eastern Downs was still 
highly resistant to stem-rust, but reports from northern New South 
Wales and the western Downs claimed that the variety had on occasions 
been seriously rusted. 

Sendee. 

This is another of the rust resisting wheats developed recently by 
Sydney University plant breeders. It is a wheat of medium height and 
strong straw; heavy crops have, however, been known to lodge severely 
like those of Charter. Bars (Plate 151) are fairly compact, with yellow 
chaff, and tip-awns up to 1 inch in length. In Queensland it is mid- 
early to midseason in maturity, and capable of high yields, particularly 
under good conditions. Its grain is large, slightly wrinkled and dull, 
but mainly vitreous, and yielding a flour of medium-strong class. Kendee, 
like Gabo, is highly susceptible to local forms of leaf-rust, but has in 
the past proved to be fairly resistant to stem-rust, being in this respect 
somewhat inferior to Gabo and Charter. The variety appears to be well 
suited to midseason planting on the Darling Downs, but would not be 
generally recommended for planting further north or west. 





Puno. 

This Queensland-bred variety has the parentage Pusa-4 x Novo. 
Puno is very similar in its general growth to the more widely grown 
variety Puora, but on ripening develops a brighter, yellower colour in 
the straw and chaff. Puno is an early-maturing variety with sparse 
foliage and moderately tall straw; in most seasons it averages 3 inches 
taller than Puora. Straw is reasonably strong, but the variety frequently 
lodges seriously from the base. Ears (Plate 152) are medium-small, 
tapering and slightly open, characterised by smooth creamy chaff and 
very short (often hook-shaped) tip-awns. Puno is susceptible to both 
leaf-rust and stem-rust, but even under conditions of fairly general 
attack is able to mature a plump grain sample. The grain is normally 
of medium size, smooth, amber coloured, vitreous, and of Ugh bushel 
weight and pleasing appearance. Its high gluten quality places it in the 
strong flour class. Puno has yielded well under a variety of conditions, 
and should be a useful variety for midseason or late planting in any 
of the inland wheat districts. 
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Puora. 

The present standard Queensland variety, Puora occupied 105,000 
acres in 1948, and has been in first position since 1941. The variety is 
derived from a Pusa-4 x Flora cross made at Roma State Farm in 1926; 
the selection from which the variety was derived was made in 1932 and 
named in 1936. Puora, like most Queensland-bred wheats, is early- 
maturing and carries a very light foliage (Plate 140). Height is medium 
to medium-tall, and straw and glumes are a dull creamy white. Straw 
is of moderate strength, and though the variety lodges occasionally, it 
is no worse than average in this respect. Ears (Plate 153) are of small 
to medium size, tapering, and very open when viewed from the side; 
the chalf is smooth and tip-awns are absent, making this one of the few 
common varieties which are completely bald. Grain is medium-small to 
medium in size, shorter and broader than that of Puno and closer to 
white in its colour; its texture is normally vitreous, and it yields a flour 
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of strong gluten quality. While Puora is fairly susceptible to both stem- 
rust and leaf-rust, it is able in most seasons to escape serious injury. 
Puora is a very reliable ‘‘main-crop’" variety for general sowing, both 
on the Downs and in outlying districts. It appears to be better adapted 
to the central and western Downs than to the eastern fringe. 

Pnsar4. 

Pusa-4 is an early importation from India, which has generally 
been regarded in Australia as the standard of highest (or premium) 
gluten quality* Like Florence it was prominent in Queensland wheat 
culture for over 20 years and is still grown on some thousands of 
acres today. It is an early maturing, medium-tall variety with a some¬ 
what open, bald, tapering ear with densely pubescent glumes (velvet 
chaff). It is very susceptible to rust, but otherwise is well suited to 
Queensland conditions even as far north as the Tropic. It has been 
widely used as a parent of many of the State’s highest quality wheats. 

Fuseas. 

Derived from a cross between Pusa-4 and Three Seas, Puseas was 
distributed in 1936 and named in 1939,* since 1942 it has been one of 
the five leading varieties in the State. It is early to mid-early, being 
normally a few days later than Puora. Straw is medium-tall (usually 
2 to 3 inches taller than Puora) and of medium strength. Ears (Plate 
154) are tapering, slightly inclined and moderately dense, with smooth 
white chaff and tip-awns, one or two of which are prominent and up 
to i inch in length, the remainder short and hooked. The grain is large 
and plump, semi-translucent, often with slightly wrinkled bran; its 
flour quality places it in the strong to medium-strong class. Puseas is 
moderately susceptible to leaf-rust but possesses good field resistance to 
stem-rust, though by no means immune to this disease. Ptiseas has 
yielded well, particularly on the central Downs, and should be a useful 
main-crop variety for that district. 

Seafoam and Three Seas. 

These two varieties, which are virtually indistinguishable in field 
characteristics, are both selections from the same cross, Comeback x 
Cretan x Comeback. Major purpose of this cross was to combine the 
high quality of Comeback with the rust resistance of Cretan. Both 
varieties jare of short to medium height (Plate 141), with fine straw of 
medium strength, and white, prominently bearded ears (Plate 155); 
this latter characteristic readily identifies them aS they are virtually 
the only bearded varieties grown commercially in Australia. Both are 
very early in maturity, and though not highly resistant to leaf-rust and 
stem-rust, show a useful tolerance in the field to these diseases. The 
grain is somewhat opaque and fairly soft, providing a medium-strong 
flour of very useful baking quality. The combined acreage of these two 
sister varieties has placed them in either first, second or third position 
in^the State since 1934. They have provided a useful standby for late 
main-season planting and have proved very reliable grain producers in 
the Maranoa, Burnett and Central Queensland districts. One of their 
main disadvantages is their liability to shatter if harvesting is delayed. 
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Plat© 155. 

S^aloom. 

Warput. 

This was bred from the cross Pusa-4 x Warren with the purpose of 
providing a good general purpose wheat suitable for green feed, liay or 
grain. It is a mid-late variety with fairly tall weak straw, and a long, 
curved, tapering ear (Plate 156) which is smooth chaffed and completely 
bald. Grain is fairly large, opaque to semi-translucent, and of satis¬ 
factory baking quality. While the variety is not highly resistant to 
rusts, it usually shows quite good field resistance, being superior to mosf 
of the older Queensland varieties in this respect. This variety was 
intended to displace Currawa as an early-sown dual purpose wheat. 
Currawa^ main disadvantage was its poor flour quality, and in this 
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respect, as in rust resistance, Warput is definitely superior. Regularly 
occupying approximately 5 per cent, of the State's wheat acreage since 
1938, Warput has given some excellent performances in terms of grain 
yields following one or more grazings during growth. 



Plat© 156. Plate 157. 

Warput. Yalta. 

Yalta. 

This is another of the newer varieties bred for rust resistance at 
the Glen Innes Station of the New South Wales Department of Agri¬ 
culture. It is a mid-season wheat with medium-tall, strong, coarse straw. 
Bars (Plate 157) are somewhat compact and of the squarehead type, 
with velvet chaff and one or two prominent tip-awns. The grain is 
medium-small, broad and plump, and a dark amber colour; the flour 
is of strong or premium quality, Yalta, while appearing a most attractive 
variety under reasonable growing conditions, has not been prominent in 
grain yield in Queensland. Moreover, the recent oecuiTence of a new 
form of stem-nist has reduced Yalta to the status of a highly susceptible 
variety. There is little therefore to recommend its use in preference 
to a number of the standard varieties for main-season planting. 
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SEED. 

Seed wheat supplies are available through the Queensland State 
Wheat Board, Margaret Street, Toowoomba. 

Having decided upon the variety or varieties to sow, the farmer 
can procure his seed from this source with the guarantee that it is true 
to variety, of the required standard of germination, free from disease, 
and graded. As with other crops, the use of sound and reliable seed free 
from contamination with weed seeds cannot be too strongly 
recormnended. 

A grower should never lightly discard a variety which has served 
him well over a period of years. Varieties which have been recommended 
to him by other farmers, or about which he has read glow'ing accounts, 
should not be widely adopted until they have been thoroughly tested 
under local conditions. New varieties released by the Department ot* 
Agriculture and Stock will have been subjected to field testing before 
release, and will be described from time to time in the Queensland 
Agricultural Journal, 

A grower using his own seed should be sure that it comes up to 
standard and that it is free from disease and foreign seed. Varietal 
purity is another important matter, and in this connection the grower is 
reminded that the main sources of contamination are the complicated 
machines used for harvesting, grading and sowing. Of these machines, 
the harvester in particular is almost impossible to clean thoroughly with¬ 
out being taken completely apart. In actual field practice the best 
procedure to adopt when changing from one variety to another is to 
clean out the more accessible parts of the harvester before commencing 
on the new variety and then to reserve the required seed from the last 
harvested material of the second variety. 

Seed Treatment. 

Treatment of the seed with a fungicide for the control of bunt or 
ball smut is strongly advised. The presence of bunt in a field of wheat 
immediately rules it out for bread flour production, and the cost of the 
treatment at the rate of a few pence per bushel represents a very small 
premium to pay for insurance against the condemnation of a crop. 

Dry powder treatment, or dry pickling, as it is often called, has 
for many years been universally applied for this purpose. The chemical 
used is copper carbonate, copper oxychloride, or one of the organic 
mercurial compounds, and the rate M application is 2 oz. per bushel 
of seed. The powder to be effective must come into intimate contact 
with all seeds in the mass to be treated. It may be applied by thorough 
mixing with the grdn in a home-made pickier of the type illustrated in 
Plate 158 or in specially made machines which are available at reasonable 
price. In addition, picklers are fr^uently attached to the larger seed 
graders, and travelling outfits of this type will grade and treat the seed 
in the one operation on farms in the major wheat growing districts. 

As the treatment with copper carbonate does not impair the vitality 
of the seed, even when stored for 12 months, it should be done as soon 
after harvesting as is practicable. This is particularly desirable if the 
grain is weathered or is of softer varieties such as Three Seas, for such 
grain is susceptible to weevil infestation. Prolonged keeping of seed 
treated with mercury dusts, however, should be avoided, as some 
reduction in germination may occur if storage extends over several 
months. Though the dusts will not destroy weevils actually in the 
grain, they will afford it some protection if not already infested. 



Plate 158. 

Diagrom of o Seed Pickier Made from o Petroi Case. 


All dusts are harmful if inhaled in quantity; therefore, the precau¬ 
tion of covering the mouth and nostrils should be taken when pickling 
seed. A damp cloth or handkerchief may be used, though a cheap dust- 
mask or respirator is more effective and can be worn without discomfort. 
Surplus dusted grain should not be fed to stock or fowls, because of 
the poisonous properties of the pickling dust; the mercurial dusts are, 
of course, particularly poisonous. 

Seed Storage. 

Wheat seed is generally stored in bags either in a closed barn or 
outside on a raised platform, but wherever it is stored, the utmost care 
should be taken to make it secure from the attacks of rats, mice and 
other vermin, and to see that it is not directly exposed to the weather; 
otherwise, when required, it may be found to be worthless. In the event 
of weevils making their appearance, which is quite probable if the 
harvest is a wet one, it will be necessary to fumigate the seed with 
carbon bisulphide. For further details relating to insect control in 
stored grain, reference should be made to Departmental Pamphlet No. 
114, entitled Stored Product© Pests.’’ ; 
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SOWING. 

Wheat in Queensland is almost universally drilled in at 7-inch row 
spacing by means of the standard grain drills of varjdng size. Broad¬ 
casting is seldom seen anywhere in the State, its limited use being 
restricted to small farms and usually for providing a small patch of 
green feed. Even in districts as far from the centre of the wheat belt 
as the Upper Burnett and the Dawson and Callide A^alleys, grain drills 
(Plate 159) are standard farm equipment, their versatility enabling 
them to be xised for sorghums, linseed, cowpeas and a variety of other 
crops in addition to wheat and oats. Drilling enables the seed to be 
placed in contact with moist soil at the desired depth, with ample 
covering to protect it from loss of moisture and from attack by birds 
and animals. Where the soil is in favourable condition for sowing, 
drilling will ensure an excellent germination and result in a very con¬ 
siderable saving in seed as compared with broadcasting. 



Plate 159. 

Plctnttng Wlieot on o Largo Grain Form. —A heavy tractor and two combine 
drills in echelon are being used. 


Two types of drill are at present in general use, the disc drill and 
the “combineor cultivator-drill. The disc drill is the older type and 
was once in general use, but it has now been largely superseded by the 
combine. The latter type is a dual-purpose machine which enables the 
farmer in one operation to give the land its last working and to'sow the 
seed, with the soil in the best possible condition to ensure germination. 
The combine drill has been a great boon to wheatgrowers, especially on 
soils which are inclined to run together after rain. On weedy soils, the 
use of this implement obviates the necessity for two separate operations 
of final cultivation and sowing. Such final cultivation would be vitally 
necessary to destroy newly germinated weeds after rain and to restore 
the surface mulch. If planting then had to be carried out as a separate 
operation, the area capable of being handled by each individual would 
be considerably reduced, and much of the se^ would be placed less 
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favourably with respect to moisture than where the two operations are 
combined in one. Once a good stand of young wheat plants is well 
established they can normally compete successfully with weeds germi¬ 
nating on any subsequent rains. 

With the removal of the grain tubes and attachments, the combine 
can be used continually as a spring-tooth or rigid-tine cultivator for 
the summer working of fallows. Both disc and cultivator drills are 
'normally fitted with a fertilizer attachment capable of distributing any 
kind of commercial fertilizer. 

Dry planting, though not advocated as a general practice, is some¬ 
times advisable; this is particularly so where a large acreage has been 
prepared for sowing and the main sowing period has passed without 
planting rains. If portion of such an area is planted dry, it has a good 
chance of shooting away quickly with the first rain, and no delay will 
be occasioned if such rain should prove to set in for some days or even 
weeks. One of the main risks with dry-planted wheat is that, if the 
first rains experienced are only light showers, they may wet the seed 
sufficiently to cause it to malt and eventually rot, without providing 
enough moisture for full germination and safe establishment of the 
young crop. Another danger is that, if heavy rain follows dry-planting, 
the soil surface may cake so hard as to prevent the emergence of the 
young seedlings. For this reason, if there is any choice available, the 
areas chosen for dry-planting should be those with the lighter textured 
soils or the better self-mulching soils. Finally, when this practice is 
used, care should be taken that the seed is not buried too deeply, and 
particularly that it does not come in contact with soil which is damp 
enough to cause malting or premature shooting. 

A word of warning is offered at this juncture. Grain left in drills 
overnight or during periods of drizzle is liable to consolidate, particularly 
if it has been treated with dust for disease control. When the machine 
is started up again after such an occurrence, so much strain is thrown 
upon the gears that a serious breakdown may result. Such a contin¬ 
gency can best be avoided by always giving the grain shaft a tuni 
or two backwards and forwards before starting the machine again after 
a spell. 

Bates of Sowing. 

The most satisfactory planting rate varies somewhat from one dis¬ 
trict to another and from one variety to another. The overall variation 
in the seeding rate, however, is not great and the rate would generally 
lie between two-thirds of a bushel and one bushel per acre. For April- 
May plantings on the Darling Downs, 40-50 lb. of seed per acre will 
give an ample stand j for later plantings, in which stooling is likely to be 
less pronounced, it is customary to increase the seeding rate to 50-60 
lb. per acre. In the drier district of the Maranoa, lighter stands are 
often more successful, and these rates can profitably be reduced to 
30-35 lb. for early planting and 40-45 lb. for later planting. Of the 
minor wheat-growing districts, the areas with better rainfall should 
follow the recommendations for the Darling Downs, and the drier, 
hotter districts should follow those for the' Maranoa. 

Weathered grain and dry-pickled grain will not run as freely 
through the drill as a bright sample of untreated seed. It is advisable 
therefore, before commencing sowing operations, to check the calibration 
of the drill by making trial sow%gs with a few pounds of each variety 
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status of the soil, is also influenced ty the variety grown. The influence 
of the variety on the severity of wJdptail symptoms in the field would 
depend mainly on its molybdenniiy requirements during the growing 
period. / 

Recent trials at the Redlands Experiment Station showed marked 
differences in the varietal reaction to a molybdenum deficiency on the 
red loams typical of this district. Whiptail occurred in two varietal 
trials at the Station during 1949. The first of these was designed to 
compare varieties which might be suitable for the early crop planted 
in the field during March. Of the seven varieties grown, three—^White 
Queen, Snowball X and Snowball Y—completed their development 
normally. Early November showed mild symptoms of the disorder, but 
the other three varieties—Snowball A, January 68 and Early March— 
were all severely affected. Early March was a total loss, no flowers being 
harvested. In another trial which was field planted in May, all of the 
eight varieties grown showed whiptail symptoms. However, the two 
least affected were Model White and Bumsey’s Snow. No heads were 
harvested from Early March. 

So many factors are obviously involved in varietal behaviour in 
whiptail susceptible soils that trials over a period of years would be 
needed to make accurate comparisons. The foregoing differences are 
therefore, of general interest rather than a guide to the use of varieties 
by farmers in the metropolitan and near-metropolitan district. 

Soils in Relation to moptail. 

Trace elements such as molybdenum and boron are needed in only 
very small quantities by cultivated plants. A recognition of their 
importance in horticultural practice is iMmparati^^ recent, but there 
are indications that these deficiencies are becoming more acute in the 
intensively farmed market garden areas of southern Queensland. This 
could perhaps be expected, for two or three crops may be grown annually 
on the same soil and each removes its quota of the elements concerned. 
As supplies are limited in the first place, the reserves in the soil must 
sooner or later become depleted. Many intensively farmed soils near 
Brisbane are apparently reaching this stage. 

Whiptail has been known for many years and reasonable control of 
the disorder can frequently be obtained by liberal applications of either 
dolomite or lime. Indeed, it has often been assumed that whiptail is 
characteristic of highly acid soils. Much of the land planted to cauli¬ 
flowers in southern Queensland is naturally acid and liming woulcL 
therefore, bring pH value closer to 6-5, which is generally considered 
the most suitable for the plant. Liming apparently makes more of 
«?ittolybdenum reserves in the soil available to the plant. However, if these 
reserves are very low, liming does not always correct the disorder. 

Control. 

fc where whiptail is known to occur, farmers should regard 
the disorder as a threat to cauliflower crops each year, and take the 
necessary precautions to prevent or control it. If liming is practised, 
but does not give complete control of whiptail, or if the condition of 
the soil does not warrant an application of lime or dolomite, then the 
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xise of ammonium molybdate is recommended. Tbe following control 
measures are based on experimental work carried out in other States, 
and confirmed in practice at the Redlands Experiment Station:— 

(1) Seed-beds should be treated with ammonium molybdate at 
the rate of one-tenth of an ounce per square yard, applied 
one to two weeks before transplanting. It is convenient 
to dissolve one ounce of this substance in 10 gallons of water, 
applying the solution at the rate of one gallon per square 
yard of seed-bed. Contact between the solution and the 
plant leaves has no harmful effect, although the leaves may 
become temporarily tinged with a bluish colour. 

(2) If, after transplanting, plants from a treated or untreated 
seed-bed begin to show symptoms of whiptail, then ammonium 
molybdate ^ould be applied at the rate of one pound per acre. 
One pound can be dissolved in 40 gallons of water, and the 
solution applied as a spray, or watered on to the plants with 
a watering can. 

(3) If symptoms appear in the cauliflower seed-bed, ammonium 
molybdate should be applied promptly at the rate of one- 
tenth of an ounce per square yard. This application should 
be repeated one week before transplanting. 

Ammonium molybdate is usually sold in a lumpy condition. It will 
dissolve readily in hot water, but should be ground to a fine powder 
before dissolving in cold water. 


TUBERCULOSIS-FREE CATTLE HERDS 


(AS AT 26tli MAY, 1950). 

Breed. 

Owner’s Name and Address of Stud. 

Aberdeen Angxm 

The Scottish Australian Company Ltd., Texas Station, Texas 

Jersey .. 

W. E. 0. Meier, '^Kingsford” Stud, Bosevale, via Rosewood, 

A.LS. 

F. B. Sullivan, ‘‘Fennagh,” Pittsworth. 

Ayrshire 

L. Holmes, * * Bencecula, ” Yarranlea. 

A.I.S. 

D, Sullivan, Bossvale, via Pittsworth. 

A.I.8. 

W. Henschell, Yarranlea. 

AXS. 

Con O’Sullivan, “Navillus Stud,” Greenmount. 

Jersey .. 

J. S. McCarthy, ^^Glen Erin Jersey Stud,” Greenmount. 

Jersey .. 

J, F. Lau, ^Bosallen Jersey Stud,” Goombungee. 

A.I.S. .. .. 

H. V. Littleton, ”WongaIee” Stud, Hillview, Crow’s Nest. 








The Cooling and Holding of Milk and Cream 

on the Farm 

F. G. FEW, Dairy Technologist, Division of Dairying. 

INTEODUCTION. 

T T is generally recognised that three major factors enter into the pro- 
* duction of a good quality milk or cream on the farm. Briefly, these 
are a healthy herd’, clean production methods and the prompt and 
efficient cooling of the product. All are problems in themselves and 
require particular consideration. This article is confined to the cooling 
problem and only so far as production on the farm is concerned. 

Why Prompt Cooling is Necessary, 

Milk from the udder of a healthy cow is practically free from 
bacteria likely to cause a rapid decline in quality. Despite all pre¬ 
cautions, however, a degree of contamination from external sources is 
inevitable by the time the milk reaches the cans. If the milk has been 
properly cooled during this period, the rate of reproduction of the 
bacteria present is considerably checked, and with a limited population, 
little or no harm is likely to result. 

Freshly drawn milk also contains inhibiting substances which 
restrain bacterial growth for a certain time. This period of protection 
is extended by prompt cooling, but if cooling is delayed, the effect soon 
becomes lost. A technique of prompt and efficient milk and cream 
cooling on the farm is thus invaluable, both to restrain the activity of 
any bacteria that may be introduced and to prolong the natural 
protective power of the product itself. 

Degree of Cooling Necessary. 

The temperature to which milk and cream should be cooled on 
the farm depends, to some extent at least, on the form of consumption 
intended for the product and on the holding time before despatch to 
the depot or factory. Milk, and especially that prodneed for the 
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whole-milk trade, should, if possible, be promptly cooled to a tempera¬ 
ture around 40 deg. P., this practice being essential for the night's 
milk marketed the following morning. Milk is one of the most perishable 
of foods and, in all cases, requires prompt cooling if quality is to be 
maintained. 

For cream used for butter manufacture by Australian manufac¬ 
turing methods a temperature around 70 deg. F. allows of a desirable 
degree of ripening in a cleanly produced product. This temperature 
would therefore suffice if the cream was despatched to the factory 
within a short time. Under Queensland conditions, however, the holding 
time on a farm supplying cream is often considerable and to offset 
this fact a lower temperature sliould be the objective. Cream 
hygienieally produced and promptly cooled to and maintained at 
50 deg. F. will keep for relatively long periods. As deliveries to 
Queensland factories are usually not more frequent than three or 
four times per week, cooling to 50 deg. P. or less is thus the objective 
to be achieved wherever possible. 

Holding Temperatures for Milk and Cream. 

It appears axiomatic that it is of little use cooling milk or cream 
to avoid rapid deterioration unless the product can be kept cooled. A 
means of storage is thus necessary in all cases where milk or cream 
is to be kept for any time on the farm. The temperature of the cool 
storage accommodation provided should at least equal that to which 
tlu* product is cooled, a temperature not exceeding 40 deg. P. being 
iccpiired for milk and approximately 50 deg. P. in the case of cream. 

Requirements of Cooling Systems. 

Milk and cream when freshly produced on the farm Avill be found 
to have a temperature around 90 deg. P. Any cooling system in use 
will thus be required to reduce this temperature quickly and the ideal 
system will enable a temperature drop of about 40 deg. to take 
place. 

Heat will only pass from one object to another if the latter is 
at a lower temperature. The first requirement for milk or cream cooling 
is thus a suitable medium at a temperature below that to which the 
product is to be cooled. In practice, air and water are the only 
natural media available. 

Wlien heat can be transferred, the rate of cooling is proportional 
to each of two factors—the surface area of contact and the temperature 
difference. Either factor can alter the rate of cooling to the same 
extent—for example, by doubling one factor the amount of heat 
removed in the same time is doubled. 

Consider a can of milk or cream freshly produced on the farm 
and allowed to stand in air or water. The temperature will be around 
90 deg. P., which is likely to be about 20 deg. F. above both the 
atmospheric temperature and that of water normally available on 
the farm. Due to the temperature difference, the milk or cream will 
start to cool, and eventually the air or water temperature will be 
reached. Experience shows, however, that this technique is not satis¬ 
factory, as the cooling rate is so slow as to be useless for safeguarding 
quality. It is true that the rate of cooling is somewhat faster when 
water is used instead of air, but even so the product is still at a high 
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temperature for too long a period. Bacteria which multiply rapidly 
between 70 deg. F. and 90 deg. P. are likely to spoil the milk or cream 
in the time required to effect cooling by standing the cans in either 
air or water at atmospheric temperature. 

Assuming that the cooling must still be effected in the can, it is 
obvious that the surface are/i through which the heat is withdrawn 
remains the same. Thus the only way of accelerating cooling is to 
increase the temperature difference. If a cooling medium is available 
at 50 deg. P. instead of 70 deg. P., it follows that with a 90 deg. P. 
milk or cream the initial rate of cooling will be doubled, since 
(90 — 50) = 2 X (90 — 70). Practical results have again shown that 
satisfactory results can be obtained by bulk cooling in cans with a 
chilled water or brine at considerably below 50 deg. F. The farm 
refrigerator system for milk cooling utilises this method with the 
addition of certain refinements to still further increase the cooling 
rate. The bulk cooling of milk or cream in cans by standing in air 
cooled to even 50 deg. P. or below is still unsatisfactory due to the 
much lower rate of heat transfer to cold air as compared with chilled 
water or brine. 

The requirements for efficient cooling can now be considered in a 
different light by fundamentally altering the technique employed. 
Reviewing the two factors affecting the rate of cooling, it will be seen 
that the surface area provided has not as yet received attention. It 
so happens that it is a matter of little difficulty to enormously increase 
the contact cooling area, and the most efficient cooling systems largely 
exploit this fact. 

The milk or cream can be made to expose a large area to the 
cooling medium by merely allowing it to gravitate in a thin stream 
over a suitable device. Quite a number of such have been devised, the 
most satisfactory for farm use being the tubular surface cooler. The 
cooling medium—water, brine, or refrigerant—is contained within the 
pipes of the cooler and the milk or cream gravitates slowly from the 
top to the bottom in a continuous stream. At any given instant a small 
quantity of milk or cream exposes a large surface area to the cooling 
medium. This results in rapid cooling, and, with proper design, a 
temperature approximately the same as the medium is reached by the 
time the milk or cream leaves the cooler. The essential requirements 
are, of course, a suitable tubular cooler and a supply of cool water, 
brine or refrigerant. Where water is used it is important to ensure 
that its temperature does not rise after prolonged use, and a means 
of recooling is generally advisable. A supply of brine or refrigerant 
obviously requires a refrigerator unit designed according to the cooling 
requirements to be met. 

Types of Cooling and Holding Systems. 

It is convenient to consider farm cooling under separate headings, 
depending on whether milk or cream is the product in question. This 
is not due to any fundamental difference in the principles involved, 
but merely because of practical requirements. The volume of milk 
produced is roughly ten times that of its cream content, and ten times 
as much cooling is involved. Cream is also usually held for much 
longer periods and storage is of great importance for this product. 
Milk is never held on the f^ms for periods longer than overnight, and 
as a result immediate initial cooling is generally more significant in 
this case. 
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The most satisfactory methods of cooling and holding milk and 
cream on the farm are as follow:— 

Milk. 

(1) Farm refrigerator units in conjunction with initial 
water cooling using the tower re-circulating system. 

(2) Water-cooling alone using recirculated water from a 
tower system with overnight storage in a pit extension. 

Cream. 

(1) Farm refrigerator units. 

(2) Water-cooling of the cream followed by storage in a 
charcoal cooler. 

The methods listed above employ one or more of the following— 
farm refrigerator units, water-cooling tower, and charcoal cooler. 
Details regarding each will be considered separately and in the order 
given, 

FARM REFRIGERATOR UNITS. 

For some years past two Dairy Associations in Queensland have 
sponsored the use of refrigerator units on the farms of their suppliers. 
The good results obtained were responsible to at least some degree for 
ihe move by the Queensland Co-operative Dairy Companies’ Association 
for a universal scheme for the State. The outcome of discussions held 



Plate 161. 

tmiiierston-type Fana RelilgenKtloii Unit ior Milk. 
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Plate 162. 

Ab-coolad Type Foam ReirigeioUon Unit lot Cream. 


was the present scheme for provision of farm refrigerator units by 
the Queensland Butter Marketing Board, whereby any farmer in the 
State can purchase one to suit his requirements. Several different types 
(two are shown in Plates 161 and 162) are available to meet the various 
needs on the farm, with or without certain refinements as desired by 
the farmer himself. Three different sized units are available for milk 
supplying farms, capacities being 40, 60 and 80. gallons—using 10 gallon 
cans—per day, respectively. In each size two different models can be 
supplied, depending on the necessity or otherwise for the shock cooling 
of milk on the farm. Again, two types of each model are available, 
one with and one without storage facilities for household foods. Four 
models in each size are thus actually assembled, though as far as the 
method of cooling utilised is concerned, there are simply two models 
in each size. The degree of cooling on which the capacity is based is 
from 72 deg. P. to 40 deg. P. for the two smaller models and from 
90 deg. P. to 40 deg. P. (e^ual to 110 gallons from 72 deg. P. to 
40 deg. P.) for the largest size, with the machine operating 6 hours 
per day in each case. 

Methods of OooUng, 

The cooling is effected in one or two ways, both of which, as 
indicated earlier, have been shown to be satisfactory. These methods 
are— 

(1) Cooling in cans yrith chilled water at an initial tempera¬ 
ture around 34 deg. P. The milk is first cooled to around 
70 deg. P. by an independent method to he considered at a 
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later stage. The refrigerator unit utilising this method is 
decribed as an '‘immersion’’ unit, as the cans of milk are 
immersed to shoulder height in the cooling medium contained 
within a tank in the refrigerator cabinet. Accelerated milk 
cooling is achieved by the use of sprays which effect agitation 
and materially improve the heat transfer rate. 

(2) Shock-cooling using a double cooler, the top section 
of which employs cooling by an outside water supply, with 
chilled water cooling in the bottom cooler section. A small 
pump circulates the chilled water from the tank within the 
refrigerator cabinet. This system ensures that the milk is 
cooled to approximately 40 deg. P. within a short time of its 
leaving the milking machine. 

Farm milk refrigerators of the immersion type are used where the 
time interval between milking and despatch to the factory or depot is 
sufficient for the milk to fall in temperature to 40 deg. P. Generally 
speaking, this is only true where the night’s milk is to be- held over 
until the following morning, though in some cases the waiting time 
in the morning may be sufficient. 

Refrigerators of the iminersion type are thus designed to suit 
any milk su|)plier desiring to market the night’s milk the following 
morning. The morning’s milk is, of course, also most likely to be 
marketed in addition, but cooling by the refrigerator unit should not 
be relied upon in this case. 

The shock-cooling units are employed where it is imperative to 
cool the milk to 40 deg. F. in the short time between milking and 
despatch from the farm. Their use is particularly valuable in the 
case of milk from the morning’s milking being supplied for consumption 
in the whole milk trade. The immersion tank within these units is 
used for the cooling and storage of the night’s milk as previously 
explained. 

Units Available. 

All farm milk refrigerators consist of a cabinet containing the 
immersion tank and with or without the special food storage compart¬ 
ment. The condensing units are situated external to but adjacent to 
the cabinet and are normally driven indirectly from the engine operating 
the milking machine. The surface, tubular shock-cooler is conveniently 
placed to allow the milk to gravitate directly to the receiving can after 
leaving the cooler. 

Farm refrigerator units suitable for the cooling and holding of 
cream are available in three sizes, holding 4, 6 or 8 cans (8 gallon size), 
respectively. In all models the cream is shock-cooled, using a small 
surface cooler and an anti-freezing (sweet-brine) solution from a 
copper tank within the cabinet unit. The largest unit can be fitted with 
a larger compressor unit if so desired, thus cutting down the necessary 
running time each day. For the hotter districts of the State the larger 
compressor unit is also a definite advantage. After the cream is shock- 
cooled to 50 deg. F., the cans are merely stored in an air-cooled com¬ 
partment until despatched to the factory. The storage temperature 
is between 40 deg. P. and 45 deg. P., to which the cream would slowly 
cool during storage. Household compartments are standard on all 
cream-cooling farm refrigerators, but this space can be uS3d alternatively 
for additional can storage if so desired. 
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All units for milk or cream can be fitted as automatic, thermo¬ 
statically controlled units provided electric power from an outside 
reticulating system is available on the farm. Additional requirements 
are an electric motor and a thermostat, and the extra expense is fully 
justified if power is available. With such fittings the machine can 
operate at will to suit the daily loading instead of depending on the 
relatively fixed hours during which the farm engine is normally in use. 

Prevention of Corrosion. 

Little if any attention should be normally required by farm 
refrigerators and maintenance is similar to that required by domestic 
or oSier refrigeration units. Generally speaking, the services of a 
qualified refrigeration serviceman are required, as the work is outside 
that possible on the average farm. Immersion units should, however, 
be given attention as far as the chilled water in the immersion tank 
is concerned. Without attention some degree of corrosion of the mild 
steel strips used for strengthening the copper tank is likely to occur. 
The milk cans may also suffer unless the external tinning is in very 
good condition. The following recommendations are given with respect 
to the avoidance of undue corrosion in such immersion tanks:— 

(1) Only the best quality water available should be used, 
and if tank water cannot be obtained the softest supply on 
hand is to be i)referred. Rain water should be used if at all 
possible. 

(2) The chilled water in the refrigerator unit can be 
rendered relatively non-corrosive by maintaining it slightly 
alkaline in reaction. This is best accomplished by adding caustic 
soda, soda ash, or, if both are unobtainable, freshly slaked lime. 
Household washing soda is also effective, as it contains the same 
chemical as soda as6, but it is much weaker Because of the large 
proportion of combined water normally present. Using the 
first mentioned chemicals, a tablespoonful of one or the other 
will quite likely prove sufiicient, x>articularly if rain water is 
used in the chilling tank. A larger dosage may be required if 
washing soda is used, but care must be taken to avoid making 
the water too alkaline. 

The correct degree of alkalinity can be easily checked by 
adding one drop of ordinary phenolphthalein solution—as used 
at butter factories for cream neutralisation—to a tablespoonfuT 
of the water in an ordinary white china cup. A faint but 
definite pink colouration indicates a degree of alkalinity con¬ 
sistent with a minimum corrosive effect both on the immersed 
cans and the mild steel strips on which they rest. 

(3) With care in the external cleanliness of cans and 
avoidance of milk spillage, the charge of chilled water should 
last some time, A certain amount of topping up with fresh 
water is likely to be required but, unless excessive, only an 
occasional test on the degree of alkalinity (with correction if 
required) should be necessary. 

(4) When it is evident that contamination of the water has 
taken place, the chilling tank should be emptied completely and 
thoroughly cleaned. When dry, the mild steel bars should be 
painted with an aluminium paint, and after drying the tank can 

! be recharged and treated once again to ensure alkalinity of the 
! water. 
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Costs. 

The cost of farm refrigerator units varies with the model and from 
time to time with the actual cost of manufacture and assembly. At 
present prices vary from £209 to £330, with £15 extra for fully electric 
machines. Full particulars regarding latest prices and recommendation 
for specific farm needs can be obtained at any time by writing to the 
Manager, the Queensland Butter Marketing Board, P.O. Box 1020 N, 
<i.P.O., Ihfsbane, 


WATER COOLING TOWER. 

When milk or cream is cooled by a liquid medium, either directly 
ill the can or through the tubes of a surface cooler, the liquid tempera¬ 
ture must rise, as the heat is merely transferred and not eliminated. 
Provision to cool the medium itself is thus imperative if the process 
is to be continuous, unless the supply of cool liquid is relatively 
inexhaustible. In farm refrigerator units, employing either chilled 
water or sweet brine, this necessary cooling is effected by the com¬ 
pressor, which is designed accordingly. The initial chilling, to 
approximately 70 deg. F. under summer conditions in the case of 
milk units, is accomplished by using water, and means for its continued 
cooling is thus generally an additional requirement. Even in cases 
where the water supply is unlimited, it is also advantageous to 
recirculate only a limited quantity if such can be cooled below the 
mean temperature of the main supply. 

Many methods of cooling re-circulated water by natural means 
have been tried with varying degrees of success. The principle 
employed is that of self-cooling whereby a portion of the water 
evaporates and in so doing cools that left for recirculation. Some 
<lirect heat transfer to the air is also possible, but only if the water 
temperature is above that of the air itself. The amount of evaporation 
j) 0 ssible, however, depends on the percentage saturation of the air wdth 
w'ater vapour; the lower this value the greater the degree of evaporation 
and thus the greater the degree of self-cooling possible. Any effective 
water-cooling system must thus make possible the greatest degree of 
cooling compatible with existing atmospheric conditions, and the 
efficiency of such systems is determined on this basis. As the low^est 
temperature to which water can be cooled by natural, evaporative 
means is the so-called wet-bulb temperatiire existing at the time, this 
figure is used to evaluate farm cooling efficiencies. Although this 
temperature varies considerably, both from day to day and throughout 
any particular day, it does not, even under Queensland summer condi¬ 
tions, exceed 70 deg. P. over quite a proportion of the dairpng areas 
of this State. The natural cooling of water by self-evaporation to this 
temperature is thus quite practicable in these areas and can be used 
effectively for reducing milk or cream from its initial temperature of 
around 90 deg. F. During most months of the year the \<^et.bulb 
temperature is much lower than 70 deg. F., thus making a greater 
degree of initial milk or cream cooling quite within reach. 

Of many different methods tried for cooling water to the lowest 
possible temperature, the most satisfactory is considered to be a water 
cooling tower system. This is not a new method and most farmers will 
be familiar with the technique which is exemplified by the cooling of 
recirculated vacreator water at butter factories and is often used for 
cooling engine jacket water at factories or local power houses. 
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Plate 163. 

Diagram ol Clrcii|atlO]i Sf»tem ol a Wotar-eooling Tow«r. 
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Some years ago experimental work was carried out to decide on a 
type and size of cooling tower suitable for farm requirements. Since 
that time observations have been made on many towers installed, and, 
in addition alternative methods suggested have been carefully tested. 
Results have shown that the most efiScient cooling has always been 
associated with the water-cooling tower. In some cases large reserves 
of water have been used without provision for re-cooling, but the results 
obtained were not comparably satisfactory. The details of the water¬ 
cooling tower system recommended for farm use are as under. 

Description of Water Cooling System. 

Plate 163 shows the general arrangement of the tower-recirculated 
water cooling system. The water is drawn from the 1 ft. deep concrete 
pit below the towQr by means of a f-in. centrifugal pump driven from 
the dairy house mainshaft as shown. The water is pumped through 
the tubular surface cooler and finally delivered for recooling at the 
top of the tower. The tubular water coolers which are familiar to most 
farmers are the only type suitable for milk or cream cooling using 
tower-cooled recirculated water. The tower is placed away from the 
dairy building to ensure the proper ventilation essential for water- 
xiooling. It should be located on the side of the building exposed to the 
prevailing winds during the summer months, but need not be far away 
provided free air access on its four sides is assured. The amount of 
w^ater needed for recirculation is not large and the pit shown on the 
tower drawings will hold ample water (approximately 200 gallons). 
A deep pit is not advisable. Tests have shown that water leaving the 
tower is generally cooler than a large volume of water in a deep pit, 
and hence, on mixing, the water leaving the cooler is higher in tempera¬ 
ture than need be. Only sufficient water to properly cover the foot 
valve is required. The other advantages of a shallow pit are eate of 
cleaning, safety where children are present, and a greater rate of 
circulation due to the much smaller suction lift, unless (as is rarely 
the case) a deep pit is filled to the same water level. The cost of con¬ 
structing a deep pit is also an item of importance, especially if it is 
made throughout of concrete, and results have shown that it is of no 
advantage from the viewpoint of efficient cooling. 

Materials for Tower Construction. 

All timber is of undressed hardwood; the concrete is made of 
‘4:2:1 mixture. The water distribution tray as shown is preferably of 
plain galvanised iron with 3 in. sides and perforated over its whole 
base area, although it can be made of boards (6 in. by i in.) closely 
butted together and with ^ in. holes bored along the centre of each 
•board. The timber required is as follows:— 

Tower Uprights: Four 3 in. by 3 in., 15 ft. long. 

Louvres: Start 2 ft. from ground level and spaced 5 in,, apart 
vertically; 25 are required for each side, or 100 for the 
complete tower. They are of 6 in. by ^ in. hardwood and 
are 3 ft. 4| in. in length. Each louvre extends across the 
3 in, face of the holding 3 in. by | in. batten strip, resulting 
in a vertical overlap of | in, and in. measured along the 
louvre. Eight lengths of battening each 10 ft. long are 
required to hold the louvres. 

Tower Bracing: Of 3 in, by f in. battening. Eight pieces each 
7 ft. long are required. 
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Baffles: Made of 6 in. by i in. hardwood. Five are required 
for each complete baffle* each board being 3 ft. 4 in. long. 
For the four sets of baffles, 20 such boards are thus required. 

The baffle boards are nailed to cross supports, two of 
3 in. by in, hardwood and 3 ft. 6 in. long being required 
for each complete baffle. Similarly these are flushed into 
the two 3 in. by 1^ in. supports, each 4 ft. long, bolted to 
the tower uprights. 

Summary of Materials Required — 

Timber — 

3 in. by 3 in. hardwood—four lengths of 15 ft. each. 

6 in. by I in, hardwood—100 lengths of 3 ft. 4i in. each; 20 
lengths of 3 ft. 4 in. each. 

3 in. by 1^ in. hardwood—8 lengths of 3 ft. 6 in. each; 8 lengths 
of 4 ft. each. 

3 in. by | in. hardwood—8 lengths of 10 ft. each; 8 lengths of 
7 ft. each. 

Concrete: Materials for approximately 20 cubic feet, allowing 
for concreting in of tower uprights. This requires about two-thirds of 
a yard of sand-gravel mixture and four bags of cement. 

Piping: f in. galvanised of a length determined by position of 
tower relative to dairy building. Clips to hold piping tower also 
required. 

Bolts and Nails: 16 bolts each f in. by 6 in. long. Nails—8up])ly 
of 2 in. 

^Water Distributing Tray: Plain galvanised iron sheet 3 ft. 6 in. 
square with 3 in. sides "soldered. 

Circulating Pump: | in. centrifugal pump, belt-driven from shaft 
in dairy. 

Cooler: Standard tubular cooler for either milk or cream as the 
case may be. 

Construction of Tower. 

The four tower uprights are erected on the chosen site after first 
excavating the necessary pit below the ground level. The posts are 
concreted in the ground up to the level of the bottom concrete of 
the pit—that is, up to 1 ft. 3 in. from the ground level. The baffles 
and distributing tray are assembled and placed in position as shown 
in Plates 164-167. Sections of battening from the 10 ft. lengths are 
cut to fit between the supports (B) bolted to the uprights and the 
appropriate numbers of louvres are fixed to the battens by nailing 
through from the outside of the battens into the louvres themselves. 
The assembled sections are then nailed to the tower uprights, the nails 
passing through the battens in the reverse direction to those holding 
the louvres. The tower bracing is then finally secured, and the piping, 
&c., arranged as required. Construction of the concrete pit is carried 
out, and any light iron or steel reinforcements available can be 
advantageously added when laying down. Similarly, a concrete path 
drip 2 ft. wide all round the tower prevents mud, &c., from easily 
entering the pit during wet weather or following excessive drift loss 
from the tower due to high winds. The path should slope away from 
the tower across its width tc prevent water entering the pit during 
wet weather. 
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Plat© 164. 

£l©¥atloii of a 44t. Squor© Wof«f<o©Un« Tow©r. 
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Plgle 165. 
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Variations in Design. 

It is quite obvious that any person building a water-cooling tower 
may be prompted to depart from the standard design submitted. (See 
Plates 168 and 160.) There is no harm in this provided the funda¬ 
mentals are preserved. The number of baffles and their disposition 
must be adhered to as they are inherent in the design of the unit. Of 
many modifications seen and suggested as the result of experience 
two are worthy of consideration in this article. The upright posts, 
may be supported on horizontal cross members supported by the 
concrete sides of the water pit. This avoids any deterioration in the 
timber at or below the water line and also a leakage loss of water 
due to the concrete shrinking away from the posts after ageing. Unless 
rigidly constructed, however, the tower is likely to be less stable, and 
proper reinforcing of the concrete sides of the pit and secure holding 
down bolts for the cross timbers are essential. This variation is, 
however, not necessary if occasional attention is given to the uprights 
the preservation of which is not a matter of particular difficulty. 

On some farms, unequipped with refrigerators, the problem of can 
storage is often one of difficulty. A type of cool storage cabinet 
especially designed for this need will be considered later and is the 
recommendation given if the farmer is not prepared to install a farm 
refrigerator unit. Storage for a relatively short time can, however, 
be provided by extending the pit of the water-cooling tower and 
increasing the depth in the extension to approximately 18 inches. The 
cans of milk or cream can be placed in this extension and will be kept 
at approximately the same temperature as that achieved during cooling 
while awaiting despatch from the farm. The size of the extension 
required can lie determined by the farmer and will obviously be 
sufficient to suit the number of cans to be held. The required water 
level throughout should be sufficient to just fill the pit with the cans 
in place, and the equivalent depth without the cans should be indicated 
by a permanent mark' to facilitate replenishing when necessary. A 
cover should be jirovided over the pit extension to keep off direct sun 
and an.y water spraj' from the cans during the storage period. 



Plata 168 . 

Wotar-coolhig Towar (ert WO. Shawiag SttaaUoii la Raloiieii to BoUa 
CBid MUk Sifliidi 
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Plate 169. 

Close View of the Tower Shown in Plate 168. 


Use of Water-cooling Tower. 

The water-cooling tower is recoinniended for use in all (*ases where 
water is used solely for milk or cream cooling or if water is comple¬ 
mentary to refrigeration in the case of milk, h\)r the farm chilling of 
milk for tbe liquid whole milk trade, where farm refrigerators are 
recomimmded, initial cooling with tower-recirculated water is very 
desirable. The result is that approximately half the heat that must 
l)e eliminated from the milk can be removed without the expenditure 
of refrigeration. The capacity of the machine installed is thus, in 
effect, doubled; alternatively, "the cost of refrigeration for the same 
milk handled is halved. If a farmer is not prepared to install a 
refrigerator unit the milk can be cooled to approximately 70 deg. P. 
even under summer conditions by the use of the tower system. While 
this is not a temperature sufficiently low to adequately safeguard 
initial milk quality, it is very much superior to no provision for cooling 
and results have been quite satisfactory in most cases. This is 
particularly true where the morning’s milk is despatched from the 
farm without undue delay. 

For cheese milk suppliers the tower cooling system has been 
shown to give very good results. Most farms producing milk for this 
purpose are either without cooling facilities of any kind or at most 
employ rather primitive gnd inefficient methods. The use of 
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refrigerators on farms supplying milk for cheese manufacture will, 
of course, prove satisfactory, at least as far as the cooling requirements 
are concerned. If their use is not contemplated, however, the tower 
system is recommended, with storage of the evening's milk in the pit 
extension previously described. Generally very good results can be 
expected from the evaporative cooling of water on the Darling Downs— 
the chief cheese-producing area in the State—due to low relative 
humidities usually experienced. No better system for the cooling 
of milk by natural means has been devised, and efficiencies achieved 
are quite high even when based on a somewhat difficult provisional 
standard. A consideration of the standards on which cooling is 
evaluated will be given at a later stage. 

For farms producing cream the use of refrigerator units is recom¬ 
mended without exception. Although initial water cooling can be 
combined with refrigeration, it is not really justified with the relatively 
small cooling load to be accommodated. All farm refrigerator units 
are designed to allow for sliock cooling of the cream throughout the 
whole range of temperature necessary, and with such i)rovision water¬ 
cooling is not required. 

Where farmers are not prepared to install refrigerators, the water 
t()vv(‘r system (‘an be adv'antageously used to cool the cream as much 
as i)ossil)le. Due to the high water/cream ratio i)ossible, the latter can 
f)e cooled pi*actically to the existing wet-bulb t(unperature. Storage 
overnight can be provided using a pit extension, but as some cream 
has also to be kept during the daytime in most eases, the charcoal 
cool cabinet is generally required for cream storage. The pit extension 
is thus more generally useful in the case of a cheese milk farm where 
tlie installation of a farm refrigerator unit is not contemplated. 

Costs. 

It is not possible to give exact costs because of the many variable 
and local factors involved. When the initial field investigation on a 
water cooling tower wa.s made about five years ago, the complete 
installation cost was around £20 if the farmer erected the tower himself. 
The eiiuipment included in this cost was a suitable tubvdar cooler 
(24 inch by 13 inch), | inch centrifugal pump with wooden driving 
pulley, timber and cement. 

Costs have risen considerably in the interim and an expenditure 
of at least £30 can be expected if none of the equipment required is 
4ilready on hand. If labour has to be hired for any of the w'ork the 
cost will, of course, be additional. 


[to be continued.] 


FREE SEED-TESTING SERVICE. 

The Department of Agriculture and Stock is prepared to examine for purity 
and germination seeds purchased by farmers for their own sowing. Inquiries 
regarding tEii free service should be addressed to the Standards Officer, Department 
of Agriculture and Stock, Brisbane. 
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Crop Planting Tables—Northern and Central 

Districts. 

Showing Times of Planting and Rates of Sowing for 

Field Crops. 

By Officers of tue Agricultural Branch. 

Q ueensland is a large state covering a wide range of climatic 
conditions, and in a crop planting summary it is impossible to 
define accurately planting and harvesting times for each and every 
area. The tables which have been conijiiled for the various agricultural 
areas are intended to be a general guide with reference to the season 
generally experienced, and in determining sowing times attention has 
been paid to Ihe seasonal conditions under which it is expected 
harvesting would be carried out. 


Zones. 

For the purposes of the tables, Queensland has been divided into 
three main zones as follows;— 

Southern Districts. —Included in this zone is the area south of 
latitude 25° (approximately Bundaberg). to the southern border of 
Queensland. 

Central Districts. —This zone lies between latitude 20° (approxi¬ 
mately Bowen) and latitude 25°. 

Northern Districts. —All districts north of latitude 20° are grouped 
in this zone. 

The Coastal Districts within each zone refer, for the most part, to 
the land between the main coastal ranges and the seashore—approxi¬ 
mately a 30-mile strip. In some areas, where the influence of coastal 
rainfall extends further inland, this strip may be wider. The Inland 
Districts are defined as beyond that limit to the outer edge of the 
25-inch annual rainfall belt. Tableland Districts refer to elevated areas 
within about 100 miles of the coast. 

Generally speaking the bulk of the annual rainfall in Queensland 
is received during the summer months. In areas with an annual rainfall 
lower than 25 inches and with a high rate of evaporation of soil moisture, 
crop production is hazardous without supplementary irrigation. 

Explajiation of Terms. 

The meaning of most terms used in the tables is obvious, and the 
only ones in which confusion in interpretation may arise are ‘‘green 
feed’^ and “food.^’ 

The term green feed is used where the crop can be cut and fed 
immediately in the green state to farm animals. The term food is used 
where the crop can be harvested and fed immediately to farm animals, 
or held in good condition for some time in the field without harvesting 
if required, or harvested and then stored in farm structures. 

It is recognised that individual farmers may use some crops in other 
ways than indicated in the tables, but the intention here is to name the 
main purposes for which various crops are used. 



NOETHEBX DISTRICTS. 



The use dT bacterial inoculiun with most leguminous plants is recommended. Supplira are obtainable from the Department of Agriculture and Stock. Brisbane 
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Sowing and Planting Table for Field Grops. 

(This table require to be adapted to salt individual circamstancra) 
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(This table requires to be adapted to suit individual circumstances). 
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ISfe footnote on page 361. 
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The Baby’s Need for Mothering. 

H OW many mothers '^enjoy^^ their first babies—or for that matter any subse¬ 
quent babies they may have? Has all the instruction issued by the various 
authorities concerned with the very important task of reducing the numbers of 
deatlis and the amount of ill-health in babies served to n]»ake conscientious parents 
feel that it is their duty to bring their babies up according to a strict plan 
which must not be departed from and in which it is wrong for a baby to be cuddled, 
locked, or talked to at any time? 

Smaller families, the greater jiarticipation of mothers in social and other 
activities outside the home, and lack of home help may be contributory causes, but 
the fact remains that many babies are ‘^mothered" only at feed times and not 
always then if they are bottle fed. 

This is entirely wrong. Every human being needs to feel loved and wanted, 
and nowdiere is this more evident than in the response of the young baby to cuddling 
and caressing. It is not uncommon to see bonny little babies, left for long periods 
to the care of more or less indifferent strangers by mother’s social activities or 
outside employment, become in time pale, fiabby, and uninterested in what is 
going on around them. 

Doctors and nurses who work in large institutions where children remain for 
any length of time know how easy it is for small babies to become retarded mentally 
and physicfiJly because they cannot have the intimate- personal care and individual 
attention which they receive in a happy family circle and to which they can respond. 
Such institutional babies adopted into private homes often bloom so quickly in 
response to love and mothering that even the most inexperienced person can see 
the change. Prom this it will be realised that loving handling and mothering of 
a baby are absolutely necessary for this growth and development, both physical and 
mentai. Babies who are allowed to lie all day passively in cots will quickly become 
languid and wasted. This does not say that baby should l>e nursed all the time 
he is awake and played wdth until he becomes excited and over-stimulated, but 
he eertiiinly should not bo left for too long unnoticed or in the same position. He 
sliould be turned from side to side or propped up with pillows so that he can watch 
w’hat is going on around him. A change of position is a relief and rest for baby 
just as it is for older people. With careful planning of household duties every 
mother should find some times in each day when she can talk to and play with her 
baby for a few minutes in a calm and happy way so that he does not become 
over-excited. 

A baby who is fed by his mother is always mothered at feed times, and 
equally so an artificially fed baby should never be allowed to lie in his cot while 
taking his bottle. He should be cuddled and held in a position as nearly as possible 
like that of the baby being fed at his mother breast. An outing each day is good 
for mother and baby alike. If it could be made practicable for every girl to receive 
advice and instruction in the handling of little babies as part of her education we 
should have more families able to ** enjoy’* their children even from their early 
baby days. 

Any further information on this and other matters connected with children 
may be obtained by communicating personally with the Maternal and Child Welfare 
Information Bureau, 184 8t. Paul’s terrace, Brisbane, or by addressing letters, 
**Baby Clinic, Brisbane. ” These letters need not be stamped. 
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ASTRONOMICAL DATA FOR QUEENSLAND. 

ITn.Y. 1950. 

Supplied by W. J. NJbwxll, Hon. Secretary of the Astronomioal Society of Queensland. 

TIMES OF SUNEI8B AND SUNSET. 


At Brisbane. 


MIKUTB8 LATBE THAN BEISBANH AT OTHBB PLACES. 


Date. 

Else. 

Set. 

Place. 

Else. 

Set. 

Place. 

Else. 

Set. 


a.ni. 

p.m. 







1 

6 

6-89 

6-39 

6.08 

6.05 

Calms 

OharlevUle .. 

9 

25 

49 

29 

Loweach 

.. 

Rockhampton 

27 

87 

48 

33 

11 

6-39 

6.07 

Cloncurry .. 

37 

68 

1 

19 

16 

6.88 

6.10 

OunnamuUa 

32 

27 

Boma 

16 

19 

21 

6*36 

! 6.12 

Dlrranbandi 

22 

16 

Townsville ,. ; 

8 

41 

26 

6*34 

6.15 

Emerald .. 

12 

28 

Wlnton 

29 

61 

31 

6*31 

6.17 

Hughenden 

21 

49 

Warwick .. 

6 

4 


TIMES OF MOONKISE AND MOON8ET. 


Av Brisbane, 


Date. 

Rise. 

Set. 

1 

p.m. 

6.28 

a.m. 

7.56 

2 

7.35 

8.44 

3 

8.88 

9.24 

4 

9.38 

9.58 

5 

10.34 

10.29 

6 

11.27 

10.57 

7 


11.26 

8 

a.in. 

12.20 

11.53 

9 

1.14 

p.m. ; 
12.23 i 

10 i 

2.08 

12.66 1 

n 1 

3.04 

1.34 

12 

4.01 

2,18 

13 

4.57 

3.07 

14 

6.61 

4.02 

15 

6.41 i 

6.01 

16 

7.26 

1 6.03 

17 

8*06 

7.04 

18 

8.42 

8.05 

19 

9.16 

9.05 

20 

9.47 

10.05 

21 

1 10.19 

11.07 I 

22 

10.62 

a.m. i 

23 

11.29 

12.11 

24 

p.m. 

12.11 

1.18 

25 

12.59 

2.27 

26 

1.56 

3.36 

27 

3.00 

4.43 

28 

4.08 

5.42 

29 

5.16 

6.84 

80 

6.21 

7.18 

31 

7.23 

7.66 


MINUTES LATBE THAN BBJ8BANB (SOUTHEKN DISTEICTS). 
Charleville 27; Cunnamulla 29; Dlrranbandi 19; 

QuUpie 36; Eoma 17; Warwick i. 


MINUTES LATBE THAN BEISBANE (CBNTEAL DISTEICTS). 


Date. 

Emerald. 

Longreach. 

Rockhampton. 

Winton. 

Else. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

1 

29 

30 

45 

24 

20 

0 

62 

27 

6 

18 

39 

34 

35 

9 

10 

88 

41 

11 

11 

29 

26 

44 

0 

20 

7 

62 

16 

11 

28 

26 

43 

0 

19 

7 

62 

21 

20 ! 

16 

37 i 

31 

11 

7 

♦ 42 

36 

26 

80 * 

9 

! 46 i 

23 

21 

0 i 

1 f 64 

26 

31 

23 1 

14 

1 39 

29 1 

14 1 

__ 1 

4 1 

45 ! 

33 


MINUTES LATER THAN BRISBANE (NORTHERN DISTEICTS). 


Date. 

Cairns. 

Cloncurry. 

Hughenden. 

Townsville. 

Rise. 

Sot. 

Else. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

1 

53 

4 

67 

83 

50 

19 

44 

6 

3 

43 

13 

59 

39 

44 

24 

36 

13 

5 

31 

24 

61 

46 

35 

31 

25 

21 

7 

21 

34 

44 

64 

29 

39 

18 

29 

9 

16 

39 

41 

57 

26 

42 

14 

34 

13 

7 

52 

86 

66 

20 

50 

7 

44 

13 

2 

56 

33 

67 

17 

63 

3 

46 

15 

3 

53 

84 

66 

18 

51 

4 

44 

17 

11 

45 

.38 

60 

23 

46 

10 

37 

19 

21 1 

34 

44 

54 

29 

39 I 

18 

29 

21 

83 

22 

62 

45 

37 

80 1 

27 

19 

28 

44 

16 

61 

41 

45 

26 

87 

16 

25 

54 

5 

67 

84 

61 

20 

44 

6 

27 

66 

2 

68 

82 

52 

17 

46 ! 

8 

29 

50 

6 

64 

34 

48 

20 

41 

7 

31 

89 

16 

56 

41 

41 

26 

33 

16 


Phases of the Moon .—lAast Quarter, July 7. 12.53 p.m.; New Moon, July 16, 3.06 p.m.; 
First Quarter, July 22, 8.60 p.m.; Full Moon. July 29, 2.17 p.m. 

On 15th July, the Sun will rise and Bet 26 degrees north of true east and true 
west respectively, and on the 6th and 20th the Moon will rise and set at true east and 
true west respectively. On the 6th the Sun will be at its furthest distance from the 

Earth—94,600.000 miles. 

Mercury .—^At the beginning of the month, in the constellation of Taurus, will rise 

about 1 hour before the Sun. anu on the i i th whl be in line with the Sun, after which 
it will pass into the evening sky. By the end of July, in the constellation of Leo, It 
Will set about li hours after the Sun. 

Ve7ius .—In the constellation of Taurus at the beginning of , the month, when It will 

rise 2i hours before sunrise, but by the end of the month, in the constellation of Oemlni, 

will rise 15 hours before the Sun. 

Mars .—Still in the constellation of Virgo on the 1st, it will set about midnight, 

while on the 3 let It will set about 1 hour before midnight. 

_ , —In the ronstellation of Aquarius, In the eastern evening sky, at the 

TOginnlng of the month will rise between 9.16 p.m. and 10.30 p.m. At the end of the month 
it will rise between 7,20 p.m. and 8.46 p.m. 

Saturn. In the constellation of Leo, will set between 10 p.m. and 11.30 p.m. at the 
beginning of July and between 8.16 p.m. and 9.30 p.m, at the end of July. 
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Wheat Growing in Queensland. 

C 8 ('LYBESDALE (Senior Adviser in Agriculture) and L. G. MILES (Senior 

Plant Breeder). 

{Continued from page 337 of the June %^^sue.) 

HARVESTING. 

^HE crop is ready for harvesting when the grain has become hard 

and dry ,* this can normally be ascertained by biting or by noting 
the effect of pressure with the thumb nail. Should the crop have 
ripened unevenly, the grain tested should be taken from the latest 
maturing section of the field. Ripe gram which has been dampened 
by rain must be allowed to harden again before it is harvested. Once 
the grain is in satisfactory condition for harvesting, no time should be 
lost m getting the crop off, as the rislcs of severe loss through hail and 
thunderstorms in Queensland districts are very real at this period of 
the year. 

The advent of the modern header-harvester has greatly increased 
the safety factor at this critical period This machine, which cuts, 
threshes and cleans the grain in one operation, has revolutionised wheat 
harvesting. Even its predecessor, the stripper, which itself provided a 
great advance upon previous harvesting methods, was much slower in 
operation and more limited in its effectiveness. Where soil w^as damp 
at harvest time the stripper was unable to remove the heads without 
pulling whole plants out of the ground, resulting in choking of the 
comb. Again, where crops were badly lodged by storms the stripper 
was powerless to deal with them. The modern header, on the other 
hand, has proved itself able to handle expeditiously, and with little 
loss of grain, crops which are weedy, badly lodged, or poorly anchored 
in moist soil. 

Many makes of machines, all eminently suited for local conditions, 
are available on the Queensland market. The swathe cut by such 
machines ranges from 6 feet to 14 feet. Most machines of standard type 
may be hauled by either horse teams or tractors, but tractors are almost 
universally used now on account of the steadier power output, the 
greater possible speed and the longer hours that can be worked. 

The operating machinery in most of the earlier harvesters was 
driven from the main cleated wheel of the harvester. Such machines 
sometimes fail in loose soil because of wheel slip. Another disadvantage 
is that when the ^Agoing’’ is heavy and tractor speed has to be reduced 
by the use of a lower gear, the threshing speed is correspondingly 
reduced, with the result that congestion may occur unless a narrow cut 
is taken. These disadvantages are largely overcome by replacing the 







2 


QUEENSLAND AQRICOLTUBAL JOURNAL. fl JULY, 1950. 



Plate 1. 

^ Wheat at ETonslea, Dorluig Downs* —An autoheader is followed by a number of tractor-drawn headers. This crop, though 

lo<^ed aiKi somewhat tangled, was satisfactorily harvested without the need for crop-lifters. 
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wheel-drive with a power take-off direct from the tractor. Harvesters 
e(piippe4 with power take-off normally operate far more efficiently than 
wheel-driven machines, particularly in heavy crops, in badly lodged 
or tangled crops, or on moist or loose soil. The necessity for power take¬ 
off is obviated if an engine-functioned header is available. This type 
carries its own engine, the purpose of which is to operate the functional 
parts of the header, but not to provide locomotion; either horse teams 
or light tractors may provide the motive power. 8iich ma(*}iines, whicli 
are used for harvesting rice in southern irrigation areas, are not often 
encountered in Queensland wheat districts, but could be very useful on 
hillsides or on loose sandy land. The most expensive type of header, 
and that which is most efficient and labour-saving on large wheat farms, 
is the auto-header (Plate 1). These machines contain a built-in tractor 
which supplies all power requirements, including that of locomotion. 
The last three modifications of the general harvester type enable the 
machines to be used if required as stationary plants for threshing or 
re-cleaning of seed. 

Crop-lifters, which can be readily attached to all standard machines, 
enable them to operate successfully in badly lodged and tangled crops. 
By this means, such (Tops, which were onee written oft* as almost total 
failures, may now be harvested with little or no grain lovss. 

The one undesirable feature about the header-harvester in (careless 
hands is its ability to harvest crops in which the grain is immature or 
otherwise carrying too high a moisture content. When an attempt was 
made in earlier days to harvest such crops with stripper-type machines, 
the choking of the comb indicated that tlie crop wms not in condition to 
harvest, and compelled a cessation of operations. The harvesting of 
grain in an immature or moist condition does not save time, for tlie 
grain must be spread out, dried and rebagged, if total loss is to be 
avoided. Damp wheat will not be accepted by the Wheat Board’s 
classifiers under any consideration. In addition, it should be remem¬ 
bered that wheat which is only slightly moist is far more susceptible 
to weevil attack than hard, dry, fully matured grain. 

MARKETING* 

Progress in the industry has not been (»onfined to production 
methods but has also extended to the marketing of the crop. The first 
step in this direction was taken in December, 1920, with the establish¬ 
ment of The State Wheat Board to- handle the 1920-21 Queensland 
Crop. 

Onee the Board was set up it became compulsory for all growers in 
the State to deliver their wheat to the Board, which undertook the 
storage and sale of the commodity and paid advances to growers from 
time to time on wheat delivered. The State Wheat Board is empow^ered 
under The Wheat Fool Acts^ 1920 to 1930 to operate for limited periods, 
and provision is made for a poll of growelis if required, at the expiration 
of such periods, to obtain approval for the continuance of the Board. 

Such has been the confidence of growlers in the Board that on each 
occasion on which suclf a poll has been conducted an overwhelming 
majority of growers has voted in favour of its continuance. The opera¬ 
tion of the Acts at present extends to cover the 1949-50 season. The 
control of the Board is in the hands of growers, the present membership 
comprising four elected grower members, the Director of Marketing, and 
an independent Chairman. _____ 

This section prepared by Division of Marketing. 




Plate 2. 

Bagged Wheat Ready to he Sewn on a Bonge^ 




Plate 3, 

Building a Wheat Dump at o Railway Siding. 

Receiving, Classifying, and Grading. 

The State Wheat Board operates a system of classifying the wheat 
grown in the State into Ql, Q2, and Q2A grades of milling wheat, and 
feed wheat. Queensland is the only State which has adopted such a 
classification system, all other States operating on the FAQ standard. 

As wheat is delivered at the receiving depot (Plate 3) a Board 
classifier draws a fair sample of wheat from each bag and separates the 
load into the several grades. The wheat is then stacked and stored 
until required for outward delivery. A grower has the right to appeal 
for revision of classification if he is not satisfied with the original 
grading of his wheat. 

The classification system is based on a visual examination of the 
wheat, the general requirements of the grades being as follows:— 

Ql.—^Wheat which is bright, dry and free from foreign sub¬ 
stances, with good condition and colour, and of superior 
milling quality in every respect. 

Q2.—Wheat which complies with the requirements for Ql grade 
but which may contain foreign grains and substances which 
, could be separated during milling; or wheat which is to some 

extent bleached, or pindied through dry conditions. This 
grade does not admit grain which has germinated. 

Q 2 A.—Wheat of milling quality which cannot be admitted to Ql 
or Q 2 grades. 

Peed Wheat.—Wheat which is not suitable for milling because 
of Hexham scent, or which is smutty, musty, excessively 
pinched or of generally low quality. 

Queensland flour millers pay to The State Wheat Board premiums 
it th 0 rates of SdvftAd lid/pe for Ql and Q2 wheat respectively, 
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which is supplied to them. The monies obtained from such premiums 
are used for the payment of premiums to growers who deliver such 
wheat. 

Australian Wheat Board. 

At the outbreak of war in 1939, all wheat grown in Australia was 
subject to acquisition under the National Security (Wheat Acquisition) 
Regulations. Under these Regulations the Australian Wheat Board 
became the prime authority for the marketing of wheat in Australia, 
and during, and for a short tin^e after the war, the Queensland State 
Wheat Board acted only as agent and licensed receiver for the 
Australian Board. However, under the Wheat Industry Stabilisation 
Scheme which was introduced to commence with the 1947-48 season, the 
State Wheat Board is preserved as a separate entity and works in 
conjunction with the Australian Wheat Board, so that the industry 
is now organised on a national as well as a State basis. This scheme 
provides for guaranteed returns to growers until the 1952-53 season. 

Further progress towards the stabilisation of the wheat industry 
has been accomplished with the operation of an international wheat 
agreement which now provides a measure of stability in the export 
market. 

REDUCING FIRE RISKS. 

Though the harvested grain, through the operations of the State 
Wheat Board, is automatically insured against loss by fire, this cover 
in respect of fire risks does not extend to the standing crop The 
premiums required by insurance companies transacting this class of 
business are high, but the risk must be acknowledged to be a very 
real one with results that can be disastrous. 

Ripening crops have been destroyed as a result of bush fires or 
grass fires getting out of control, through being struck by lightning 
during a dry storm, or through careless use of matches; furthermore, 
the risk has tended to increase with the universal use of tractors. It 
is an essential precaution, therefore, for growers to ensure that, if an 
outbreak of fire does occur, it will be localised as far as ]>ossible Under 
most conditions, protection can be afforded by cutting a strip about half 
a chain in width all round the field, and ploughing or discing the 
stubble. Where large areas are cropi)ed, the same procedure should 
be adopted, but in addition tracks of similar width should be cut 
through the crop in such a manner as to divide it into say 200-acre 
blocks. Cutting of these protective strips is best accomplished with a 
reaper-and-binder when the crop is at the hay stage. The sheaves 
obtained may be set aside for use by farm stock, or sold as hay or 
chaff if not locally required. 

Should it be likely that a binder will not be available when required 
for this purpose, strips may be left unsown at the beginning of the 
season, or failing this, the young ])]ants may be destroyed by cultiva¬ 
tion to form the necessary breaks For such breaks to be efficient, how¬ 
ever, they must be kept cultivated and free of weed growth. 

SHEEP AND WHEAT. 

Sheep raising and wheatgrowing can be combined very economically 
on suitable land. The proposition becomes practicable only on the 
larger farms where ample uncultivated land is available for carrying 
the sheep when they cannot have access to the areas under immedia^ 
cultivation. Sheep have many uses on a large grain farm, and they 
are essentially easy to maintaan. One of their main uses is in keet>hi# 
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fallows clean. By this means they reduce the number of cultivations 
required, and the weeds which would otherwise be a serious liability 
are converted into a considerable asset. 

Furthermore, in the event of a young wheat crop becoming too rank 
in growth or too forward as a result of seasonal or soil conditions, 
the sheep may b(? used to graze the crop, thereby reducing the proba¬ 
bility of loss through lodging or frost injury. It is customary, where 
sheep are held, to plant slow-maturing varieties early in the season 
with the specific purpose of obtaining one or more grazings, and 
then, should the weather be favourable, allowing a grain crox3 to mature. 



Plate 4 

Sheep Grazing on Wheat on the ]>arling Downs. 

No inflexible rule can be laid down regarding the number of sheep 
that can be profitably carried on a given acreage. Much depends uxion 
the soil type, the rainfall, the size of the holding, the improvements, 
and the major object in view, whether .stock or crop husbandry. There 
are instances, however, on the western Darling Downs of farms of about 
1,200 acres, half of which is under crop, mainly wheat with a small 
area devoted to lucerne, carrying comfortably over a number of seasons 
111 ) to 1,000 sheep. 

Where a wheat crox> has been fed off by sheep, it is advisable 
after the sheep have been removed to loosen the soil surface by running 
a set of heavy harrows over the field. By this means the soil mulch which 
has been destroyed by the grazing stock is restored. Stock should not of 
('ourse be permitted to graze a crop, j>articularly on the heavier soils, 
when the ground is wet. If the ('rop is intended ultimately for grain, 
sufficient sheep should be used to graze it down as rapidly as possible. 
Where the number of sheep is small in comparison wotli the area to be 
grazed, there is a tendency for the stock to remain on the one si)ot, since 
they frequently prefer the regrowth to the ranker ungrazed material. 

There is a stage in the growth of the wheat crop beyond which it is 
fatal to graze if a grain harvest is desired. This stage may be ascer¬ 
tained by taking a number of average stalks, dismembering them, and 
examining them closely for the undeA^eloped ear. If this miniature 
ear can be discerned, the crop is too far advanced to be further 
grazed m a dual purpose crop. On the Darling Do\ms feeding-off 
may usually be permitted with safety until the end of July, while in 
the' Maranoa or more northerly districts grazing should be discontinued 
by the end of June. Crops have under exceptional circumstances been 
grazed until the end of August and still xmoduced satisfactory grain 
yields, butare not common. 
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Observations over a number of years support the view that feeding- 
off does not tend to increase the ultimate grain yield. Much depends 
upon the availability of moisture in the soil and the occurrence of 
rain subsequent to grazing, but in general, lower grain yields would 
be expected following the practice. In specific instances, however, this 
form of management does result in useful grain yields which might 
otherwise have been seriously reduced through excessive leafiness, 
lodging or frosting. 

MOTTLING IN WHEAT. 

Mottling in wheat is characterised by the occurrence together in 
individual grains of both hard (vitreous) sections and soft (fioury) 
sections. "While mottling has been prevalent in Queensland only in 
recent years, it has been reported from older wlieat-producing countries 
from quite early times. In North America, where most of the gi*ain 
produced is of the ''hard red^’ class, this manifestation is commonly 
referred to by the name of "yellow-berry.’’ 

Mottling has been reliably reported by Queensland millers to cause 
a serious reduction in the bread-making quality of the milled flour. 
Its prevalence, therefore, in recent years has caused considerable concern, 
and the Department is engaged in a research programme seeking to find 
the causes of this trouble and practical methods for itpi correction. 

While it is premature to try to anticipate the results of this investi¬ 
gation, the following pointa appear to have been fairly well established 
as a result of studies made elsewhere and of preliminary observations 
in Queensland. 

(1) Mottling is not so much a cause as a symptom of reduced 
quality in wheat, the causes being definitely associated with 
soil fertility an^ crop management. 

(2) Only grain types which are normally vitreous (or trans¬ 
lucent) can mottle, and it is this group of wheats which 
includes all those of highest baking strength. 

(3) Even normally vitreous varieties differ in their susceptibility 
to mottling. It should be remembered, however, that the 
conditions which cause mottling in one variety may cause 
a comparable loss in quality in a second variety, even though 
the latter is much less subject to mottling. 

(4) The degree of mottling can be varied considerably by 
fertilizer and cultural treatments. Mottling is normally 
worse on eroded slopes and old cultivations than upon fertile 
soil which has been well fallowed. 

(5) While other plant foods may be shown to have marked effects 
upon mottling, nitrogen is almost certainly the main deter¬ 
mining factor. Upon the nitrogen taken up from the soil 
depends the quantity of gluten present in the mature grain. 
Where the nitrogen supply is insufficient in grains of 
normally translucent appearance, deterioration in texiure 
occurs, giving the characteristic symptoms of mottling. 

While these conclusions are probably valid for Queensland as for 
other countries, they do not offer any easy solution to the problem. 
The application of nitrogen as a fertilizer at planting time may not 
necessarily prove wholly effective or economic. It is clear that the 
problem is tied up with the whole system of wheat culture in fhe 
main grain-producing areas of the Barling Downs, and therefore 
considerable research may be necessary to provide remedial measure® 
which will be both effective and acceptable to farmers. 
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WHEATS FOR GRAZING AND FOR HAY. 

While in this State wheat is mainly g^rown for its grain yield, 
there are some 50,000 acres used annually for grazing and also nearly 
10,000 acres grown for hay. Much of the area used for grazing is 
probably planted for grain production, and eventually fed olf as a 
result of (i.) shortage of other green feed or grazing on the farm; or 
(ii.) a decision that the grain crop would probably fail on account of 
dry weather. As a winter grazing crop, wheat is second in importance 
to oats, and as a hay crop second to lucerne. 

Where wheat is grown for hay or green feed, rust resistance is an 
important requirement in the variety chosen, particularly in the higher 
rainfall districts or districts which are close to the coast. Moreover, 
while quick-maturing wheats often offer the best prospects of grain 
yields in the more inland agricultural areas, slower-maturing varieties 
will normally provide higher hay yields or a more extended grazing 
season in the near-coastal dairying districts. For these reasons Florence 
X College suggests itself as a worthwhile variety for use for either 
grazing or hay in the more favoured dairying districts; its resistance 
to leaf-rust (in addition to stem-rust) gives it a big advantage, over 
most other varieties, and it has proved under farm conditions to be 
very palatable to stock. Warput is a proven grazing wheat of some 
years’ standing, but it suffers by comparison with Florence x College in 
its lower degree of rust resistance. In addition, its weaker straw would 
place it at a disadvantage as a hay wheat under conditions which are 
conducive to heavy grow^th. Other wheats which are worthy of trial 
for these purposes are Celebration, Charter, Kendee, and ^‘Fedweb-5.” 
Bearded wheats such as Three Seas or Seafoam should not be chosen 
for either grazing or hay-making. 

Hay-making is discussed more fully in other Departmental publica¬ 
tions. Best results wdth wheat arc obtained by cutting during the early 
heading period, not later than a week after flowering. The presence 
of well formed grain in wheaten chaff generally indicates that the 
material has passed its most nutritious stage, and also invites destruc¬ 
tion by mice and other vermin. 

Crops may be cut with the reaper-and-binder, stocked in the field 
until satisfactorily cured, and finally stored in barns or stacked. 
Alternatively, they may be cut with a mower, allowed to cure in the 
swath, and converted into baled ha}^ by use of a pick-up hay baler. The 
latter process, particularly where a one-man baler is available, is the 
most economical of human time and labour. As in making other types 
of hay, it is essential that the material should carry no free moisture 
when it is baled or stacked. The presence of excess moisture will cause 
overheating in a large stack of any type, and has frequently resulted 
in complete loss through spontaneous combustion. Only experience 
can provide a guide as to the correct stage at which to bale lobse hay, 
or cart in sheaves for stacking. With wheat, however, the best criterion 
is the drying out and shrinkage of the upper nodes (or joints) of the 
straw. Where material is in the stook, handfuls of straw should be 
extracted from the middle of a number of inside sheaves for use in 
making this test. 

MAJOR WEED PESTS. 

Wild Oats.* 

This weed, which is, as its name implies, a mid representative of 
the oat group, is one of the commonest pests of winter cereal crops the 

f Avena fatm* 
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world over. The plant is very similar in its held aiipcarance to culti¬ 
vated oats, and is readily distinguished from them only by its mature 
seeds, which are enveloped by a touj:?h, black, hairy (*haff, and ('arry 
a stronj?, angled awn (or beard). Tlie hard seed-covering* enables the 
seed to lie in contact with moist soil for long periods of time without 
germinating. Even seeds favourably j)lac(*d near the surface of the 
soil will not all germinate on the one rain, for which reason it is 
never possible to control the pest by a single cultivation. The wdhi 
oat also requires cooler soil conditions than most of the cultivated 
cereals for its germination. 

Main disadvantage of the pest is that it occuj)ies space in the 
wheatfield which would otherwise be producing wdieat, and c()m])eti*s 
with neighbouring wheat plants for soil moisture and nutrients; th(» 
presence of a large population of wild oats in a wheat crop may repre¬ 
sent a serious reduction in potential yield of the wheat. Secondly, 
although the wild oat has a shorter growing period than most wheats, 
its delayed germination may result in its producing a mass of green 
heads at the time the wheat is ready for harvest. Inclusion of the 
green oats in the bags of wheat would endanger the (piality of the grain 
by overheating, while, if the crop is allowed to stand until tlie oats 
are ripe, serious losses or deterioration may 0 (*eur through unfavourable 
wT^ather. Thirdly, wdiere the wild oat crop matures at approximately 
the same time as the wheat, its seed provides an important impuritv 
which re(|uires mechanical removal before the wheat can bo milled for 
flour. Also, much of the seed will normally have shed before harvestinu, 
providing a constant source of re-infestation of the land. 

As wdtli most weeds, the most effective control measure is preven¬ 
tion of its initial entry. Where new^ land or clean land is planted, 
care should be exorcised in the selection of seed which is completely 
free of this pest. Grading machines of modern design can make a very 
effective separation of oats from w^heat, and where i)lanting seed cannot 
be obtained from perfectly clean land, it should be carefully graded in 
some such reliable machine. Care should also be taken to see that this 
pest is not introduced with wheat or other cereal grains used as sto(*k 
food. 

Where wheatfields are already infested with wild oats, control is 
not always easy, particularly where wheat is grown annually for 
grain, following the short fallow. Some measure of control has been 
claimed by the early sowing of mid-season or later-maturing wheat 
varieties. Since the wild oat requires a cooler temperature for its 
germination than the wheat, the early-planted crop may reach a stage 
at which it can suppress the wild oat before a heavy germination of 
the latter has occurred. Attempts at control have also been made by 
planting late, following several cultivations aimed at destroying succes¬ 
sive weed croi^s. This method is seldom very successful because delayed 
germination enables portion of the seed to Ksurvive a large number of 
germination periods. 

Where the long fallow is practis(*d (either regularly or in rota¬ 
tion), wild oat control should be relatively simple. Cultural operations 
during the winter fallow period should be aimed at providing a seed-bed 
of fine tilth which will encourage ^‘crinmation of the oats when soil 
temperatures are favourable. Successive crops may then be destroyed 
b^ grazing or by further cultivation Whichever method is adopted 
to, destroy the seedling growth, it should be followed by harrowing 
in order to re-establish the desired tiltli. 
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Another method open to the large-sc*ale grain farmer is to change 
for some years to summer cropping, using the winter cultivation periods 
as a means of eradicating the pest. Suitable summer cash crops for 
mechanical handling are grain sorghum, Sudan grass, sunflowers, and 
millets. The smaller-scale mixed farmer has still better opportunities 
for crop rotation, since the use of winter grazing and hay crops and 
short-term pastures can also be made to assist directly in the eradication 
of the pest. 

Wild Turnips.* 

These distinctive, yellow-flowered weeds, which in favourable seasons 
cover whole roadsides and stock-routes as w^ll as infesting wheatfields, 
belong to the well-known cabbage and turnip family. Apart from being 
a vceed pest of wunter crops they provide one of the commonest causes 
of taint in milk and cream. 

Fortunately, this family of plants is particularly susceptible to 
even light applications of hormone weedieides. The selective nature of 
this agent makes the destruction of the pest in cereal crops a simple 
matter. Farmers have been quick to recognise the fact and over the 
past two seasons considerable areas of turnip-infested cereal crops have 
been successfully treated. 

Experience has shown that wild turnips can be killed at all stages 
of growth, but generally the most effective treatment is that given 
when the plants are young and leafy. One pound acid equivalent mixed 
with 100 gallons of water is generally regarded as sufficient to treat 
approximately 6 acres. 

Material applied at the above rate wull cost only approximately 
2s. 6d. per acre (April, 1950, costs). Treatment costs, such as labour, 
petrol and plant depreciation, are relatively light due to the fact that 
under normal working conditions it should be possible to cover up to 
20 acres per hour with a spray of moderate size attached to a motor 
truck, 

Hexham Scent.t 

This weed belongs to the same group as the sweet clovers (or 
Bokhara clovers), and possesses the strong sweet smell which is charac¬ 
teristic of this group. It is an annual weed which is very prevalent in 
certain wheat cultivations, and is also widespread along railway 
enclosures and roadsides throughout the Downs. Its growing period is 
much the same as that of wheat, and the presence of harvested pods or 
seeds in the wheat bags imparts to the grain the characteristic scent of 
the weed. Grain so tainted is not acceptable for milling, as the taint 
is carried through to the flour and eventually to the bread or other 
end-product. 

As with other winter weeds, control can be easily effected by the 
use of the long fallow or the introduction of summer cropping for a 
season or two. Where it is intended to continue with the growing of 
wheat in an infested area, control may be obtained by spraying the 
wheat crop with a selective hormone weedkiller while the Hexham 
scent plants are still young. 

OlimbiBg Buckwheat or Blaok Biudweed4 

This climbing weed pest with a small black angular seed has recently 
become very widespread on the Darling Downs. As it is one of a group 

* Mainly Maphanus raphanistrum and Bapistnm ruposum^ 
i MelUottts i^dioa. 
t JPolpffomm convolvulus. 
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of weeds which has proved to be resistant to the commercial hormone 
weedkillers, its wide spread is causing wheatgrowers much concern. 

Climbing buckwheat is frequently carried in wheat seed from 
infested areas, but there is little excuse for its spread by this means, 
as the seed is very easily graded out of wheat. If only clean wheat is 
sown, there should be no danger of introducing the pest to clean 
paddocks. Control may, of course, be effected by the introduction of 
the long fallow or of summer crop rotations. There is also a possibility 
that the dinitro weedkillers may prove effective against this pest, but 
the practicability of field-scale control in wheat by this means has not 
yet been fully investigated. 


Frost Occurrence in Agricultural Areas. 

'piIE crop planting tables prepared by officers of the Agriculture 
* Branch of the Department and published in recent issues of the 
Journal stress that certain crops are damaged by frosts and that time 
of planting must be considered in relation to the expectation of early 
and late frosts. 

Information on frost occurrence in the agricultural and adjacent 
areas, compiled by Mr. J. C., Foley, of the Commonwealth Meteorological 
Bureau, and published originally in the Bureau’s Bulletin No. 32 in 1945, 
is summarised here as a guide to Queensland producers. 

In presenting the information in Bulletin No. 32, Mr, Foley wrote 

''.It is considered that in view of the range of temperature which 

is critical for various crops susceptible to damage, and the variability 
of temperature differences between the ground and the thermometer 
screen under frosty conditions, a screen temperature of 36 deg. F. 
should provide a fair general basis for statistics of light to moderate 
frosts at or near ground level, while a screen temperature of 32 deg. 
may be adopted to give similar information for the level of foliage, 
blossom and setting fruit at a height of approximately 4 feet above 
the ground and heavy frosts on the ground.’^ 

The accompanying table shows, for both light and heavy frosts, 
the earliest and latest dates on which frost has occurred, the periods 
during which the first and the last frosts usually occur, and the average 
frost-free period. A number of centres (including Ayr, Bowen, Bunda- 
berg. Charters Towers, Childers, Rockhampton, and Southport) which 
have recorded occasional frosts are excluded from the table, as they 
may be regarded as being virtually frost-free. 

The original tables prepared by Mr. Foley were based on records 
from official recording stations, which in many centres are the post 
offices. The surrounding districts may or may not experience the same 
frosts. 




FROST OCCURRENCE AT VARIOUS CENTRES. 



1 JVUr, 1950.] QUEENSLAND AGRICULTURAL JOURNAL. 


rHiQ0iOt'«<-iT*<r-4O00r'-00'!t<t~<»~tC0C!5cNC<iCNOrt<CCCCi0OC0 

CO(Mr-tWCf4COC<JCOCO(N'M<MCOSOC'JWC'J!MCt3Ca<MWrHe<5fiM«S|iN 


I w ^ 

_ <M 


. ^ ^ • . 4 J 

tiJCv C^WitX • CD 

< £/.' S ''f ^ 3 < 3^ 

I ITlLi! I7t 


11 

lA or;. r-H CO i- 


cs^cua^ssJ — scJSS 

Hft <! r/D ■'/;> 'Ts ■**5 t-5 i-s f-s 


CD ,r; l> CO 


. S' ^ S’! 

- op ^ ( 


; ^ O ^ 40 DJ o d5 ’ 


S. O, Cl - 4J Ji* -Law £5^ ^ 

a>owo a>^ ^ ^ ^ ^ ^ ^ H flj Qj.® C o.'® 

QO O O O rrj <(/:-<< r/: «?!/) or; C i-s O O O r/i yD i-s f/) V'. ‘ 


.3 s 3 

. t-s S Hi 


<X) ^ o CD kc <0 . 'll*' OS 40 rj ■K' 'Tf ® 40 ! * r>. 

>•>» u H t*' f'* fl •*■*>»>» c lu e 4^ tl S fcj; >, t>» SJ t* 


'*0^0 
* a> » w ti 




p a ft »' 

> 3 P <P 3 9 <» 

5 t-S 4-5 CC' f-j CO CO t 


, ^ o» © * t- _ 

I «e T-i eo « CO 


» S © <^ 2 S 


<N . r-* . .*-<•-' . . , ■ ^ ' DJ rl ’; ^ r-i ^ . T-* _ rH 

Oa2OcocoOO00OTaQ5^*^OO'<J^Op4^Q0OfJ!'O 



« ® 04 « ^ 


!! ii 2 ? 5 n f 




^ >4 £ 

<l:lill: 


! 5^ w ^ ^ 04 ^ ’ 




IMilif ill 

IsSiSSeelSiS 


lilllllll 




iliilii 


13 


In most years temperatures do not fall to 32'" at Ipswich, Maryborough, Mount Morgan or Tamborine Mountain. 
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Horticultural Districts of Queensland. 

4. Metropolitan. 

C. N. MORGAN, Senior Adviser in Horticulture. 

'T'TIE metropolitan hortieultiiral district embraces roughly all districts 
* within a radius of 25 miles of Brisbane, together with Taniborine 
Mountain and the Moreton Bay Islands. It is bounded in tlie east by 
the waters of Moreton liay, in the south by the Logan River, in the 
west by a line parailcd to and apju’oxiniately 25 miles from the coast, 
and in tlie north by tiie Caboolture River. The area includes a number 
of soil types and a wide range of altitudes varying from Tamborine 
Mountain, which is about 1,000 feet high, to Pinkenba and Nudgecv 
which are only a few feet above sea level. 

The Brisbane River divides the district into tw^o distinct sections, 
which are the north and south metropolitan advisory districts. In the 
former, the main [iroduction centres are Pinkenba, Nudgee, Redcliffe, 
Sandgate, Kallangur, Bald IliMs, Aspley, Brookfield, Moggill, Mitchelton 
and Enoggera, whilst to the south are the Bay Islands, Redland Bay, 
Cleveland, Wellington Point, Manly, Rochedale, Simnybank, Eight Mile 
Plains, Darra, Slacks Creek and Tamborine Mountain. 

CLIMATE. 

The climate (Table 1) is mainly sub-tropieal. The annual rainfall 
is ap})roximately 45 inches but is slightly higher immediately along the 
coast and at Tamborine Mountain, and a few inches lower along portions 
of the western boundary. Ai)proximately half the annual rainfall is 
rei-eived during the summer months of December to March. The bulk 
of the vegetable production has end(‘d when the wet season commences, 
and unless the rains extend into late March, they do not interfere to 
any great extent with land prei)aration for autumn crops. During 
ihc winter, the rainfall is spread out fairly evenly and is usually 
sufficient for crop growth in non-irrigated areas. A failure of the winter 
rains, however, does not affect production unduly, as vegetables are 
largely grown under irrigation and most orchard and plantation crops 
and trees make little growth at that time of the year. 

The prevailing winds are mainly south-east to east in late summer 
and autumn. During July and August, cold westerly v^in<fe blow 
strongly and may interfere with fruit setting in some crops and: often 
injure the plants. North-easterly to north-westerly winds blow betweeti 
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October and December. When not accompanied by storms, they are 
often extremely dry. Windbreaks are a distinct advantage where 
natural protection is missing. 


TABLE 1. 

CuMATic Data for Metropolitan Area. 
Bbisbaite. 


— 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Mean Max. Temp. (°F.) .. 

85*4 

84*5 

82-3 

79 

73*6 

69*3 

68*6 

Mean Min. Temp. (^^F.) .. 

68*9 

68*6 

66*3 

61*5 

55*3 

61 

48*6 

Average Kainfall (points).. 

651 

625 

571 

376 

283 

285 

223 


— 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Average. 

Mean Max. Temp. (®F.) 

71*3 

75*7 

79*7 

82*8 

85*1 

78*1 

Mean Min. Temp. (°F.) 

49*9 

64*8 

60*0 

64*2 

67*4 

69*7 
Total =« 

Average Kainfall (points) 

204 

200 

256 

368 

486 

4,627 


Tamborine Mountain. 


Mean Max. Temp. (Annual) .. .. .. 70*6 degrees F. 

Mean Min. Temp. (Annual) ,. .. .. .. 55*8 degrees F. 

Average Kainfoll (Annual) .. .. .. .. 6,481 points 

Most of the district enjoys an insular climate, the mean maximum 
temperature reaching its peak in January with 854 deg. F. and its 
minimum during July at 68-5 deg. F. The land is in production for 
the greater portion of the year and frosts occur but rarely on the 
cultivated coastal strip, with the exception of Lower Nudgee and 
Pinkenba. 

SOILS. 

Generally speaking, the soils of the metropolitan area are not 
particularly fertile, and many of them are unsuitable for cultivation. 
Oharacteristically, therefore, small groups of farms are often separated 
by large tracts of poor country. 

The most important soils are the red to brown earths overlying 
a red subsoil containing ironstone (Plate 5). These deep, well drained 
soils are usually intensively farmed. Red to reddish brown basaltic soils 
with a loam to clay loam texture are found along the coast from Redland 
Bay in the south, through Cleveland and Wellington Point, to Redcliffe 
in the north, and also on some of the Bay islands. These soils, are less 
fertile than they appear, even in their virgin state. They are well 
<lrained, easily prepared for cropping, and respond quickly to fertilizers. 
Many of the farms in these districts have been worked intensively for 
up to 70 years and, where skilfully managed, are still very productive. 
A deficiency of trace elements such as boron, zinc, and molybdenum 
has been noticed in many crops. The red loams readily \^fix’* phosphates 
and phosphatic fertilizers are therefore usually applied in bands in 
the crop row. The main crops on the red loams are bananas, custard 
apples, papaws, tomatoes, cabbage, lettuce, beans, strawberries, carrots, 
and bi^troot. 

Z 
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Plate 5. 

Hed Earth at Ormiston. —The cover crop being ploughed in is pigeon pea 



Plate 6 

Irrigated Strowberry Crop. —The variety is Phenomenal and the crop in 
10 weeks old. Skinner spray system in operation at left. 
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Reddish brown loams and sandy loams in the hif^her parts of 
Roehedale, Sunny bank, Eight Mile Plains, Manly, Aspley, Nudgee, and 
Slacks Creek are mostly deep and well-drained with a red sandy-clay 
loam subsoil. They are easy to work but are not fertile and need heavy 
applic;ations of fertilizer. The main crops are papaws, figs, custard 
apples, tomatoes, strawberries, cauliflowers, cari-ots, parsnips, lettuce, 
and beetroot. 

Perhaps the largest group of soils are the podsolised, shallow, 
greyish-white, sandy loams with a heavy subsoil. In many cases, drain¬ 
age is poor and the land is difficult to cultivate, particularly after 
heavy rain when the soil dries out slowly and weed growth is a major 
])roblem. As these soils often occur in areas where frosts are rare, they 
are used for vegetables and pineapples and the crops are usually planted 
on hills to improve the drainage. Soils of this type may be found in 
su(*h localities as Kallangur, Capalaba, Kingston, and portions of Roche- 
dale, Sunnybank, Oxley, and Park Ridge , 

The soils iiK the hilly country west of the city are closely associated 
with the iirisbane sidusts and are usually grey to red-brown in colour, 
and of loam to clay-loam texture. The surface soils often contain gi’avel, 
are shallow but well drained, and overlie a gravelly subsoil. The terrain 
of the eonntry is stecj) and (U*osion could he a problem. Some areas 
at Pullen vale and Brookfield are fairly fertile and grow very good 
papaws, pineapples, and bananas. Although water for irrigation is 
available, the stee]) and roeky country is not suitable for small crops. 

The main alluvials are at Pinkenba, Myrtletovvn, Lower Nudgee, 
and along the Pine River, where the soil is a fertile, dark, silty-elay 
loam. The soil is shallow and overlies a few inches of iday below which 
is a great depth of fine sand. Excessive rains in tlie early part of the 
year affect the drainage and make cultivation difficult. Tlie main crops 
arc cauliflowers, gra[)es, ])eaches, tomatoes, melons and pumpkins. 
I’ractically no irrigation is practised, as the underground water is 
saline. Small i)ockets of alluvial soils along the banks of numerous 
.sniall creeks through the districts are chiefly used for the production 
of such (*ro])s as rhubarb, radish, silver beet, and lettuce. 

On Tamborine Mountain tlie soil is a basaltii* red loam, easily 
worked but subject to erosion, and the main crops are caulitiowers, beans, 
and (utrus. Avocadoes promise wh‘ 11, but only a small acreage is as yet 
under crop. 

On soils other than those used for pineapples liming is a common 
pratdice, as practically all are normally a(*id with a pH below that 
])rcferred for the bulk of the crops grown. 

Where water supplies are available, irrigation is practised during 
the comparatively dry winter and spring. Mo»st of the easily accessible 
.surface water flows through poor country and few of the better farms 
<*an use it. Gonsecpiently, irrigation is mainly dependent on bore or 
well supplies. The undergx’ound water is tai)ped at from 40 to 100 feet 
and the flow is variable. The minimum required from a well or bore 
js about 1,000 gallons per hour. Where the flow is inadequate for 
pumping direct through the spray lines, a reservoir or dam may be 
built. The reservoir is filled from the well or bore and the water is 
then fed to the spray lines, a single power unit operating the two 
pumps. Irrigation is comparatively new to the metropolitan districts; 
one of the first irrigation plants was installed in the Redlands area 
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TABLE 2. 

Estimated Horticultubal Production : Metropolitan District and 
Tamborinb Mountain, 1948-49. 


Crop. 

Area. 

Estimate of Produeflon. 

Potatoes, English .. 

Acres, 

291 

579 tons 

Potatoes, Sweet 

42 

163 tons 

Turnips 

32 

112 tons 

Carrots 

190 

759 tons 

Parsnips 

16 

54 tons 

Beetroot 

176 

673 tons 

Tomatoes 

1,548 

340,392 4"t>u8hel8 

French Beans 

692 

85,367 bushels 

Green Peas .. 

177 

10,623 bushels 

Cabbages 

601 

140,314 dozens 

Cauliflowers . . . * .. 

471 

115,156 dozens 

Lettuce 

209 

136,891 bushels 

Silver Beet and Spinach . . 

6 

3,292 dozen bunches 

Melons, Water 

192 

927 tons 

Melons, Rook 

47 

109 tons 

Pumpkins 

800 

3,086 t-ons 

Squashes and Marrows 

105 

624 tons 

Cucumbers .. 

309 

38,988 bushels 

Other Vegetables .. 

66 

* • 


Oranges . 
Lemons . 
Mandarins 
Grapefruit 


Grapes (Table) .. 

lantaiion Fruits —^ 
Bananas 

Pineapples (Factory) 
Pineapples (Other) 
Papaws 

Passion Fruit .. 
Strawberries .. 


Orchard Fruits — 
Custard Apples 
Mangoes 
Peaches 
Nuts 


Nrnnber of Trees. 



5,925 bushels 
2,513 bushels 
626 bushels 
287 bushels 


379,074 lb. 


76,510 Ij bushel cases 
763 tons 

105,892 14 bushel ceases 
149,400 bushel oases 
7,910 4 bushel oases 
447,862 lb. 


28,195 bushel, 
790 bushels 
1,735 bushels 
13,360 lb. 
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approximately i30 years ago. Owing to the small amounts of water 
available, irrigation is mainly confined to the fixed overhead perforated 
pipeline system. Though expensive to install, the system is permanent 
and quite suitable for vegetable production on farms which would not 
normally exceed 10-12 acres. 

VEGETATION. 

The greater portion of the district could be described as savannah 
woodland, with the exception of such areas as Mount Cotton, Brookfield, 
and Tamborine Mountain, where the vegetation was mainly rain forest. 
The chief species of trees are a wide variety of gums, bloodwood, 
tallow-wood, stringybark, and ironbark. Various types of tea-tree 
thrive on the low-lying badly drained area, whilst many types of wattles 
are spread throughout the district, growing rapidly after bush fires. 

HORTICULTUEAL USES. 

A perusal of the production data (Table 2) will give some idea 
of the important part that the metropolitan district plays in supplying 
the vegetable and fruit requirements of Queensland. The area under 
vegetables havS increased over the last 20 years, but little expansion in 
fruit prodiiction can be expected. The proximity of the cropping areas 
to Brisbane allows the production of a wide variety of perishable crops. 

Bananas. 

The banana has been a major crop for many years. In the foot¬ 
hills the main varieties are Cavendish mid Mons Mare, while the tall- 
growing Lady Finger is grown mainly on the coast, where plantations 
are rather exposed and sometimes cold. The banana acreage is declining, 
due, in the case of the Cavendish and Mons Mare, to the lack of new 
country suitable for their production, and in the Lady Finger, to 
the widespread incidence of Panama disease. Bananas respond to 
irrigation and regular fertilizing, and planting distances are closer 
under these conditions than in areas depending on normal rainfall: 
Consequently, the net yield over the crop cycle of the plantation is 
higher than might be expected from Panama disease affected areas. 
Bunchy top, a virus disease, is not serious in the Lady Finger variety 
unless the plantation is neglected, but it still remains the main hazard 
to production in ^the other varieties. 

Pineapples. 

The pineapple area remains fairly static. The main varieties are 
the smooth leaf Cayenne, the rough leaf Ripley and Common Bough. 
The first is grown fairly extensively in the Moggill, Brookfield, Dayboro' 
and Kallangur districts. Braekenridge is a district which grows the 
rough leaf varieties almost exclusively. Most of the smooth leaf fruit 
finds its way to the cannery but the smaller rough leaf is sold on the 
fresh fruit market. The Redland and Rochedale districts were formerly 
big producers of pineapples but the land is now more profitably employed 
producing vegetables and, to a lesser extent, papaws. 

Strawberries. 

Strawberries are grown in almost every part of the metropolitan 
area and the acreage is increasing yearly. An assured market has been 
a great stimulus to growers, as the crop is easily produced and a 
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Plate 7. 

Young Papaws at Sunnybank. —^The stand will be thinned to the normal 
8-feet spacing when 12 months old. Standpipe from underground irrigation main 
in foreground. 



Plate 8. 

Gfoundi Cwp pI To3B»C(UNW.“-'Note windbreak at right, 
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profitable return may be expected from it. Planting is done in March 
and prodnetion starts in June, terminating usually in November, Most 
of the fruit finds its way to the factory and the local fresh fruit 
market. However, a large interstate trade has been built up for the 
better class of berry and air transport is used to place the fruit on 
southern markets in first class condition. For nearly 50 years the main 
variety grown has been Phenomenal, a type developed in Queensland. 
It is a vigorous grower wdth good colour and carries well. Virus 
diseases are the main trouble, but growers are becoming adept at 
recognising the affecded plants, wdiieh are removed and destroyed. 

In an efinrt to produce virus-free stock, certain growlers produce 
approved runners for sale under supervisicm of the Department of 
Agriculture and Stock. Th(‘ main areas of production are Cleveland, 
Manly, Eight Mile Plains, Ormiston, and Slacks Creek (Plate (i). 

Papaws. 

Prookfield, Rocbedaie, and Sunnybank are the biggest papaw 
]>roduction centres and owing to the suitability of soils and climate for 
the (‘ 1 * 01 ) are likely to remain so. This crop is troubled by various 
diseases; the worst, known as ^‘die-back,’’ may shorten the profitable 
life of th<^ f)lantation l)y at least three years. l)if)eci()us types are 
mainly grown and they vary considerabl.y in shape and size. The 
eating quality of the fruit varies from good during the peak of the 
s(‘asou to rather poor at the beginning and end (Plate 7). 

Passion Fruit. 

So serious are the diseases affecting passion fruit in the metro¬ 
politan district that the crop is now grown only on a limited scale. 
Some years ago Fusariurn wilt wiped out completely the large produc¬ 
tion centre of Mount Cotton. This disease, together with woodiness 
and brown spot, has shortened the life of the average plantation to one 
or two crops. Cleveland is probably the main source of a limited 
supply. 

Custard Apples. 

The Redlands area, Sunnybank, and Rocbedaie have wxil established 
custard apple orchards, many of them over 40 years old. These very 
attractive trees have a most variable cropping habit. There appear to 
be differences within a variety and a rather rigorous selection of x)ropa- 
gating material from regular cropping trees of good type may overcome 
this undesirable feature. 

Little fault can be found with the quality of the fruit of the main 
variety, Pink's Mammoth, but some other varieties aj‘e inferior. Most 
of the* fruit is sold locally on the fresh fruit market, and a lesser (piantity 
is sent interstate. Approximately 16 years ago, many acres of custard 
ai)ples were pulled out in the liedWds district to make w^ay for 
bananas. Now that bananas are less profitable, much of the land is 
once more going back to custard apples. Trace element deficiencies, 
particularly of zinc, are apparent in most districts and control measures 
are normally applied by growers. 

Figs. 

Pig production is confined mainly to the Sunnybank area and the 
bulk of the crop is sold to factories for jam making. The deep, sandy 
soils suit the varieties in use, which are mainly self-fertile types such 
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as Brown Turkey, Wliite Genoa, and White Adriatic. The crop is 
fairly safe if regular attention is given to the control of insect pests 
and fungus diseases. A large increase in the acreage is unlikely as 
the demand for figs is rather limited. 

Grapes. 

The Pinkenba and Nudgee districts, where grapes are mainly grown, 
have been in production for at least 60 years. Until recently, grape 
growing was confined almost entirely to these areas but now it is 
spreading fairly rapidly into Wellington Point and Darra. Phylloxera 
made its appearance in the Pinkent)a-Nudgee areas approximately 25 
years ago and destroyed a large acreage of the vinifera types of grapes, 
mainly Black Hamburg and Black IMuseat, but did little apparent harm 
to the labrusca types such as Wilder and Iona. The district is quaran¬ 
tined. Phylloxera resistant stocks, mainly 1202 and A.R.6.1, were intro¬ 
duced, and the vineyards reconstructed. Crops from the grafted vines 
are satisfactory, but in some cases the berries on the young plants 
colour later than desired. As the vines become older, this trouble may 
disappear. 

Snow’s Black Muscat is the i)opular variety elsew’^here, and is crop¬ 
ping well. With the exception of Darra, little grafting on to the 
resistant stocks is practised in the new areas. 

Avocadoes. 

The avocado shows great promise providing the market expands 
to absorb production. Redland Bay, Tamborine Mountain, and Simny- 
bank are the chief sources of supply and a number of young orchards 
are located in the Redlands districts. Propagation appears to be fairly 
difficult and nursery trees ,are expensive and supplies limited. There 
are a number of varieties, but the market show’s a distinct preference 
for Fuerte, a pear shaped fruit eommeneing to harvest about April and 
picking for about three months, Nabal and Anaheim may be added, 
however, to spread the harvesting period. Irrigation is an advantage in 
spring, as dry weather at setting causes heavy fruit fall. 

Citrus. 

Citrus growing has declined in importance over the last 20 years 
and there are very few orchards of any size except in the Redlands 
area, w^here lemons are mainly grown, and Tamborine Mountain. The 
latter district still produces a fair quantity of late fruit but many 
orchards are on soils which dry out quickly and cannot be irrigated. 
The Meyer lemon, an early cropping and drought-resistant variety, has 
been planted in the Redlands area, and the results are promising. 

Tomatoes. 

A suitable climate, a wide choice of varieties, a ready local market, 
^gether with a large interstate outlet, make this crop one of the most 
important in the district. At one stage during the recent war tomatoes 
were worth more to Queensland than any other horticultural crop 
and the metropolitan areas produced 40 per cent, of the total production. 

Tomatoes are grown in all parts of the district at certain times 
of the year, production commencing in April and continuing to Decern* 
her. The main producing centres are the Bay islands, Redland Bay to 
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Manly, Sunnybank and Rochedale. Owing to the difficulties experienced 
with setting, the winter crop planted from April to June is trellised or 
staked and a preference is shown for the small but prolific cluster types 
such as Salads Special and Potentate. The most popular varieties, grown 
mainly as bush types in autumn and spring, are Grosse Lisse, Sioux, 
Rutgers and Red Cloud. All bear large fruit on vigorous plants. 
Diseases are sometimes prevalent during the warm and usually wet 
months of early autumn, and of these target spot and bacterial spot 
are the most troublesome. The corn ear worm used to cause serious 
losses in the autumn and spring crops but the use of DDT has given 
satisfactory control. 

Vegetables. 

Vegetable growing under irrigation comprises tlie main horticul¬ 
tural activity of all but a few of the districts. Cabbages and cauliflowers 
are grown extensively, the former in the Redlands area and the latter 
mainly at Pinkenba, Nudgee, Kallangur and Tamborine Mountain. By 
using DDT for pest control and planting the right varieties, cabbages 
can be grown throughout practically the whole year. The drumhead 
cabbages such as Succession were popular until recently, but market 
preference is developing for the round head varieties, such as Midseason 
Market and CoiJenhagen Market. The latter are smaller than the 
Succession, a larger number of plants are cropped to the acre, and they 
mature more quickly. The cauliflower season is limited, the crop 



Rat© 9. 


lrrl 4 ot©d V© 9 ©lcdbl© CfOpi^Firench beans in left foreground, cauliflowers 
in centre and staked tomatoes in right background. Note Skinner system 
spray tines. 
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being harvested from April to October on the coast. Tamborine Moun^ 
tain has a longer season and planting commences earlier than in the 
coastal areas. There is still some uncertainty as to the best varieties 
for early planting, but Snowball, Phenomenal Early and White Queen 
have done well The later varieties have been mainly of the Phenomenal 
selections. Whip tail’^ has been a serious trouble to cauliflower 

growers in all the main districts, and the use of ammonium molybdate 
to correct the disorder is now general (Plate 9). 

Root crop i)roduction is a major activity in the Wellington Point, 
Birkdale, Sunnybaiik, and Sandgate areas and the city market gardens. 
l^Ianting commences in early autumn and continues to June or July in 
the case of carrots and parsnips, and even later with beetroot. The early 
plantings are fairly risky but when successful are profitable. Formerly 
a rather costly crop to grow, carrots are now more easily handled since 
the introduction of powTr kerosene as a selective weedicide. The main 
variety is Red Cored Chantenay. 

Beetroot are produced practically all the year round, with Early 
Wonder and Derwent Globe the most popular varieties. Lack of 
boron may cause serious losses with beetroot, but a soil application of 
borax prior to planting or at the first topdressing overcomes the trouble 
Parsnips are a small crop with a limited market demand. Most of the 
root crops are marketed locally in bunches of a do/.en, but they are 
bagged if sent to other markets. 

The cucurbit crops, which include cucumbers, melons and pumpkins, 
are grown in reasonably large quantities. Wellington Point and the 
Bay islands specialise in early cu(*umbers, the crop ])eing harvested 
during September and October. Pinkenba, Nudgee, Kallangur and 
Redcliffe supply most of 4he melon and pumpkin crop. The main 
varieties of cucumbers are Kirbys Stay Green and Early Fortune, while 
Ilaw^kesbury Wilt Resistant, Sweetheart, Kleckley Sweet and Klondyke 
are popular melons. * 

Lettuce is a favourite crop at Eight Mile Plains, Oxley, Nudgee, 
Manly and in the city market gardens. Production is not difficult in 
winter, but although the summer crop suffers from heat and mildews, 
it is considered the more profitable. A reliable summer lettuce is needed, 
but until such time as better varieties are found, Imperial 847 and Great 
Lakes will continue to be used. Imperial 615 is widely grown in winter 
crops planted from March to August. 

Beans are planted in the South Metropolitan area throughout the 
year, now that bean fly can be effectively controlled with DDT. Summer 
production is difficult and results may not be worth the effort and 
expense. Early autumn plantings are also a gamble, as heavy rains 
affect this crop. Brown Beauty and ITawkesbury Wonder varieties do 
well; the former is the more widely jJanted. 

THE FUTURE. 

The future of a district usually depends on its market outlets, its 
capacity to expand, or its ability to at least hold its own against the 
competition of a newer source of supply. The first of these does not 
present any great problem for the types of crop produced in the metro¬ 
politan district, as they find a ready outlet in Brisbane and other 
markets. The expected drop^ in the domaiid for vegetables in the post- 
w’^ar period did not materialise and ])rospeets of any major slump are 



1 JUUY, 1950.] QUEENSLAND AGRICULTURAL JOURNAL. 25 

not evident at present. To the competent and experienced farn)er, the 
post-war years have been generous. However, there are many new 
growers working comparatively poor country in the district. As vege¬ 
table growing is a higtily specialised business, many of them will suffer 
setbacks until they limit their cropping i)rogramme to those crops for 
which the country is suited and can install a reliable irrigation system. 

Any expansion in plantation and orchard (unps would involve big 
acreages before any appreciable difference in the volume of production 
could occur. However, suitable new land is not available, but an increase 
in the area under pineapples, papaws and custard apples may take 
place at the expense of bananas. There is still a fair amount of new 
land available for pineapple production, but it is not uj) to the standard 
of that already under this cro]:). Papaws require much better conditions 
than pines, and any extension of this crop is improbable until better 
control measures for diseases are available. Strawberries are definitely 
a crop with a future, for x>roduction at x>resent is limited mainly by 
lack of labour. 

Few properties specialising in vegetables are working the 
available ground to its capacity, and greater production should be fairly 
easy under irrigation. Although it is expensive, most growlers are in a 
[)osition to extend their equipment, and it would be safe to assume that 
vegetable i)roduction could be doubled on the xiresent acreage if the 
available markets needed the produce. 

Should the Brisbane w^ater supply ever reach the rich alluvial 
country of Pinkenba, Myrtletown and Low'er, Nudgee in sufficient 
quantity to allow of irrigation, large quantities of vegetables and 
(jertain fruita could be grown. It is a x>ity that such a x^^tentially 
valuable horticultural area close to Brisbane should be worked well 
below its capacity. 


CERTIFIED TOMATO SEED—1950. 

Under The Seeds Acts, 1937 to 1941, selected varieties of tomato 
were apx)roved for certific'atioii during the 1949-1950 season. Certified 
erox>s were produced by the follomng growers, to whom enquiries for 
seed may be addressed:— 


Grower. 

Address. 

V ariety. 

E. P. Wain 

Baxiaume 

Q1 . 

Harslett Bros. 

Amiens 

Q2 

C. Couchman 

Glen Aplin 

Q3 

i 


Q1 is an early variety with Sioux characteristics. 

Q2 is a mid-season variety with Grosse Livsse characteristics.. 
Q3 is a late variety with Valiant characteristics. 
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Chemical Control of Laniana. 

B. EA8TERBEOOK, Assistant to Weeds Officer. 

T,N previous years, arsenic hm been used with success to kill the roots 
* of lantana by swabbing the cut-off butts or by spraying regrowtli 
after brushing. However, hormone weedkillers have now been found to 
be effective and as they are non-poisonous to animals and humans, non- 
corrosive and do not kill grasses, they are to be preferred to arsenic in 
all circumstances. 

Experience up to the present suggests that if Methoxone or the 
sodium salts of 2,4-D are used, consistently good kills can be obtained 
only if all old plants are brushed and sprayed some weeks later when 
there is an abundant and vigorous regrowth. If the regrowth is sprayed 
when very young, the roots may not be killed, as at this stage there is 
little downward movement of hormones within the plant. Thereftltt 
the best time to spray is when there is an abundant, leafy regrowth 
which is still actively growing. All the leaves and stems should be well 
covered with the spray. Small patches of regrowlh are likely to occur, 
but these can be easily dealt with by later spot spraying. 

If salts such as Hormex, Weedall, United and Weedar, or esters 
such as Weedone, are used, regrowth is likely to occur less frequently. 

2,4,5-T formulations (either 2,4,5-T alone or in Combination with 2,4-D) 
give better kills than 2,4-D alone, particularly on large hushes. Hence, 
if 2,4,5-T is used less brushing has to be done. However, it is usually 
not possible to spray effectively large areas of very dense, tall lantana 
because of the difficulty of getting through such country, so that 
brushing or burning of the lantana and spraying the regrowth will 
generally have to be done irrespective of whether Methoxone, 2,4-D or 

2,4,5-T is used. In addition, 2,4,5-T is much dearer than Methoxone and 
the sodium and amine salts of 2,4-D, so that the use of the latter hor¬ 
mones, even with later re-spraying of small amounts of regrowth, is 
probably more economical than the use of 2,4,5-T. 

The price of 2,4-D works out at roughly 22s, per pound of active 
constituent for all the brands except the ester Weedone, which costs 
about 32s. per pound. 2,4,5-T alone costs roughly double this, while 

2,4,5-T in combination with 2,4-D costs about £112s. per pound of active 
eojistituent. 
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Hormones should be applied in fine, warm weather; rain falling 
within a few hours is likely to lessen greatly the effectiveness of the 
spray, although the oil-based esters are less likely to be affected in this 
way. 

For small patches or in very hilly country where vehicles cannot 
go, knapsack sprays can be used: Their chief disadvantage is the fact 
that their capacity is about 3^ gallons, and therefore in high volume 
spraying, as is the case with lantana, much refilling is necessary. In 
suitable country, power sprays are very useful for spraying lantana. 
These sprays can usually be fitted with one or two hoses which are 
manipulated by men walking behind the vehicle on which the spray is 
mounted. Each hose should be fitted with one or two nozzles, preferably 
of the type which delivers a solid cone-shaped spray. The pump shouM 
be capable of developing pressures up to about 300 lb. per square inch. 
Outfits of this type at present cost in the neighbourhood of £80-£100. 

Hormones must be thoroughly cleaned from equipment before it is 
used for any other purpose. All parts of the equipment should be 
washed about three times in warm, soapy water, then left to soak over¬ 
night in water to which household ammonia has been added at the rate 
of one quart to 25 gallons of water. Then rinse out thoroughly in cold 
water the following day. If esters are used, the equipment should be 
first rinsed in kerosene, then washed out as above. 

Low volume spraying, applying 10 gallons or less per acre of a 
much more concentrated solution, has not been tested on lantana in 
Queensland, but it is not likely that this kind of treatment would be 
successful on a weed such as lantana. 


No "Marker" for Weedicides. 

Much time, labour and money is spent in the destruction or control 
of weeds by spraying with plant poisons or with hormones. It has been 
suggested that if the used could be dyed with a suitable cheap 

‘'marker,'’ then the phw of spraying could be easily discerned, “over¬ 
lapping" avoided, and a saving of both spray and labour effected, 
particularly on steep, rough or otherwise difficult country. 

Following this suggestion, a number of dyes were tried in small 
tests in the Department’s Chemicar Laboratory. Blue, red and yellow 
household dyes, methylene blue, and potassium permanganate were all 
tried at various concentrations in an arsenical spray of normal strength. 

The only one of these which left an easily discernible trail was 
methylene blue, but then only when used in such concentration that the 
cost would be high; indeed, greater than the cost of the arsenical spray 
itself. 

The conclusion was reached that there is at present no readily 
available cheap dyestuff which could be used successfully as a “marker" 
for weedkillers. Suspended powders were not tested. 
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Report on Grade Herd Recording. 

S. E\ PEGG, Senior Adviser, Herd Recording. 

'T'HE Group Herd Production Recording Scheme for dairy cattle was 
introduced in Queensland in Jauuary, 1.948, when the first unit was 
commenced at Beaudesert. This scheme appears to have filled a long- 
felt want, as applications for the formation of units have been received 
from many parts of the State. 

Thirty-three units were operating during 1948-49, and this number 
could be greatly expanded if the necessary equipment were available. 

This first report has taken into account all completed lactations 
since the inception of the units until September 80, 1949. Results have 
been compiled for 25 units, as the remaining 8 units have not been in 
operation long enough to have cows with comi)leted lactation periods. 
In compiling the average production, only the first 270 days of any 
lactation is included. 

TABLE 1. 


Nxjmbeb of Cows and their Average Pbodtjction according to Age Groui\s. 


Age Group. 

Number of 
Cows. 

Milk. 

Average 
Butterfat Test. 

Butterfat. 

(Years). 


Lb. 

Per cent. 

Lb. 

2 . 

1,013 

3,016 

45 

136 

3 . 

1,024 

3,162 

4-4 

140 

4 . 

952 

3,279 

4 5 

148 

Matiirci 

3,388 

3,668 

4-3 

160 

Unknown 

10,839 

3,208 

4'3 

139 

Total 

17,216 

3,289 

4*3 

144 


Table ] gives the number of (*ows and their average production 
ac‘.cording to age groups. The average productions have been computed 
from 17,216 completed lactations from 507 herds. All completed lacta¬ 
tions up to 270 days have been included, irrespective of the length 
of the lactation; in some cases cows drit^l off after 30 to 60 days in milk. 

Table 2 shows the average production of cows in each herd recording 
unit. It win he seen that the highest average production per cow is to 
be found on the Darling Downs, wlicre four units—Warwick, Allora, 
Oakey No. 1 and Oakey No. 2—showed averages of 190, 185, 184 and 
185 Ib.; of butterfat respectively. 
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TABLE 2. 

AveiCaoe Phodtjctjon fob Each Unit. 


Unit. 

N umber of 
Herds. 

Number of 
Cows. 

Milk. 

Test. 

Fat. 

Beaudesert 

23 

1,207 

Lb. 

2,959 

Per cent. 
4-3 

Lb. 

129 

Maleny No. 1 

20 

944 

3,110 

50 

155 

Maleny No. 2 

20 

1,049 

3,068 

4-7 

145 

Oakey No. 1 

24 

725 

4,185 

4-4 

184 

Oakey No. 2 

22 

808 

4.392 

42 

186 

Oakey No. 3 

16 

121 

3,536 

4-2 

149 

Kingaroy No. 1 

20 

684 

3,575 

4-2 

150 

Kingaroy No. 2 

19 

506 

3,042 

3-9 

120 

Cooroy No. 1 

22 

772 

2,757 

4-4 

121 

Cooroy No. 2 

22 

596 

2,299 

4 4 

102 

Cedar Pocket 

23 

697 

2,875 

4*6 

132 

Pomona 

18 

634 

2,685 

4*4 

118 

Miva-l^hec bine 

18 

878 

2,259 

4-5 

102 

Goorneri 

19 

747 

2,929 

4 1 

121 

Allora 

22 

578 

4,243 

4-4 

185 

Warwick 

19 

670 

4,774 

40 

190 

Killarney .. 

20 

864 

3,679 

4*4 

161 

Monto 

21 

785 

3,800 

4-2 

'160 

Toowoomba No. 1 

2r> 

.538 

3,309 

4-6 

154 

Toowoomba No. 2 

18 

563 

3,434 

4-3 

148 

Toogoolawah 

16 

554 

2,940 

40 

119 

Kilcoy 

19 

587 

2,583 

4-4 

113 

Kenilworth 

18 

767 

3,095 

4-2 

131 

Makinda 

22 

606 

3,829 

4-3 

163 

Millaa Millaa 

21 

336 

3,438 

4-4 

153 


District Dififerenoes. 

Much interesting information on the productive levels of herds in 
tile different dairying districts of the State is provided by the results 
available to date. The average production of cows in herd recording 
groups in the districts was as shown in Table 3. 

TABLE 3. 

Averaohi Production per Cow. 


District. 

Average 

Milk. 

Average 

Test. 

Average 

Butterfat. 


Lb. 

Per cent. 

Lb. 

Darling Downs 

4,018 

4*3 

173 

Southern Coastal Area (Gyrnpie to N.S.W. 
Border) 

2,822 

4*5 

I 

128 

Brisbane Valley 

2,766 

4-2 

116 

South Burnett 

3,187 

41 

131 

Upper Burnett 

3,799 

4-2 

160 

Atherton Tableland .. 

3,690 

4-3 

160 


Herd Differences. 

The above figures sshow the effect of environment and farming prac- 
tlees in various districts on the productive standard of dairy herds. 
Within districts there were, however, appreciable diff'erences in the 
average production levels of individual herds. The highest and lowest 
producing herds in each district were as shown in Table 4. 

The desirability of raising the productive level of below-average 
herds is clearly evident from the above results. Comparing the averag(^ 
production of the lowest and highest herds in the southern coastal 
district, it will be seen that the monetary return per cow at the present 
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TABLE 4. 

EANGE op PrODIJOTION. Vi 


District. 

Highest Herd. 

Lowest Herd. 

Average 

MUk. 

Test. 

Average 

Fat. 

Average 

MUk. 

Test. 

Average 

Fat. 


Lb. 

Per cent. 

Lb. 

Lb. 

Per cent. 

Lb. 

Barling Downs 


41 

320 

2,295 

4-2 

96 

Southern Coastal Area 


6-0 

273 

1,612 

4-3 

66 

Brisbane Valley- 


3-8 

163 

2,107 

3*7 

79 

South Burnett 

6,530 i 

40 

260 

1,619 

4-7 

77 

“Upper Burnett 

6,800 

41 

236 

2,336 

4-6 

108 

Atherton Tableland.. 

6,898 

3-9 

274 

2,143 

61 

109 


price of 2s. 4^(1. per lb. commercial butter was £39 10s. in the highest 
producing herd and £9 7s. in the lowest producing herd. Thus each 
cow in the best herd returned £30 3s. for the year more to its owner 
than the cows in the lowest producing herd. 

TABLE 6. 


Nitmbeb and PERCENTAaE OP Cows Groxjped aooordino to Butterfat Range ^ 


Age Group. 


Under 

60 lb. 

60 to 09 lb. 

100 to 

149 Ib. 

150 to 

199 lb. 

200 to 

249 Ib. 

(Years). 

2 

No, 

% 

56 

5-53 

208 

20-53 

362 

35-74 

256 

25-27 

98 

9-67 

3 

No. 

0/ 

/o 

35 

3-42 

215 

210 

396 

38-67 

218 

21-29 

104 

10-16 

4 

No. 

0/ 

/o 

28 

2;94 

177 

18-59 

329 

34-56 

257 

26-99 

94 

9-87 

Mature 

No. 

/o 

84 

2-48 

513 

15-14 

1,028 

30-43 

954 

28-1 

486 

14-34 

Unknown 

No. 

o/ 

/o 

570 ; 

5-3 i 

2,280 

21-03 

3,752 

34-61 

2,623 

24-20 

1,086 

10*02 

Total .. 

No. 

/o 

773 

4*49 

3,393 

19-71 

5,867 

34-08 

4,308 

25-02 

1,868 

10-85 


Age Group. 


260 to 

299 lb. 

800 to 

849 Jb. 

360 to 

399 lb. 

400 to 

449 ib. 

over 

460 lb. 

(Years). 

2 .. 

No. 

25 

6 

2 




o/ 

/o 

2-47 

59 

2 



3 .. 

No. 

47 

9 





% 

4-59 

•88 




4 

No. 

46 

16 

4 


1 


% 

4-83 

1-68 

•42 

•• 

•1 

Mature 

No. 

207 

72 

34 

9 

1 


% 

611 

2-09 

10 

-26 

0-3 

Unknown .. 

No. 

386 

108 

28 

■EM 

2 


% 

3 56 

10 

•26 


‘02 

Total .. 

No. 

710 

211 

68 

mmm 



o/ 

/o 

413 

1-23 

•39 

mm 

IIIIIh 
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Age Groups. 

Table 5 gives the percentage of cows in age groups in various 
butterfat production ranges. 

Need for Pasture Improvement. 

It will be noted from Table 5 that 4.49 per cent, of all the cows 
produced less than 50 lb. butterfat and a further 19.71 per cent, between 
50 and 99 lb. butterfat. Farmers in most eases have already culled 
many of these low producers and it is expected that the herd averages 
of most members of units will show^ an increase in the coming years. 
On overstocked farms where pastures are solely relied on for the feeding 
of the herd, a reduction in the number of catt’e, by making more fodder 
available for the remaining cows, should result in increased production. 

The fact that the average production in Queensland for the year 
was 144 lb. butterfat and that only 16.69 per cent, of the cows produced 
over 200 lb. of butterfat should cause considerable thought to those 
engaged in the dairying industry. As the dairy herds in this State are 
mostly pasture fed, the condition both quantitively and qualitatively 
of the pastures on dairy farms is the greatest single factor affecting the 
production of milk and butterfat. No cow can be expected to produce 
well unless she receives an adequate supply of suitable food. It seems 
obvious that the first approach to the raising of the average productivity 
of dairy cattle in Queensland must be by way of better pastures and 
better pasture management. This problem calls for concerted action 
by all associated with dairy farming. The advisory services of the 
Department are available to all farmers who desire to improve their 
pasture and farming methods. 

Herd Averages. 

Wlien the recorded herds are grouped according to their average 
yield of butterfat (Table 6), it will be noted that 14 per cent, of the 
herds had an average production of under 100 lb. butterfat, whilst only 

II per cent, gave an average of 200 lb. or more butterfat. 


TABLE 6. 

Number oe Herds in Various Butterfat I'boduction Ranoes. 


— 

Under 

100 lb. 

100-149 lb. 

150-199 lb. 

200-249 lb. 

250-290 lb. 

Over 

300 lb. 

No. of herds. 
607 

71 

228 

162 

38 

17 

1 

Percentage .. 

140 

460 

300 

7-5 

3-3 

0*2 


Value of Eecording. 

Apart from the value of production recording to the individual 
farmer in the general management of his own farm, a herd recording 
scheme enables information to be collated which is of great help to 
the economy of dairy farming generally, and in defining problems for 
investigation. Information which should be of fundamental importance 
to dairy farming economy in Queensland is now being prepared from data 
already available from the scheme. In this connection the following 
matters are being investigated and the information obtained will be 
published in future issues of this Journal:— 

(a) The effect of the month of calving on the production of 
milk and butterfat. 
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(6) The effect of the month of calving on the length of lactation. 

(c) The average length of lactation. 

(d) The effect of the length of lactation on production. 

(e) The effect of test on the production of milk and butterfat. 

Many farmers have ceased recording after one year, not realising 
the value of continuous recording. Farmers who cease recording after 
12 months lose valuable information. At that stage they are just begin¬ 
ning to reap the benefit of the work, as many cows will not have com¬ 
pleted a full lactation period and reliable records will not even be 
available for all cov^ in the herd. 

The first year of recording indicates to the farmer the productive 
level of his herd and his standard of husbandry. 

The second year enables him to cull his herd to the best advantage 
and plan his breeding programme. 

The third and fourth years enable him to build the herd and 
improve his methods and the fifth year enables him to prove the value 
of the sire and thus of his breeding programme. 

Continuous recording is also necessary to ascertain which families 
have the desirable (jualities sought for in dairy cattle—high production, 
a long working life, regular calvings and resistance to disease—and so 
allow the farmer to (*oncentrate on sindi families in his herd improve¬ 
ment programme. It is also regrettable that many farmers have been 
unable to give the ages of their cows. It is to be hoped that with the 
formation of herd recording units farmers will be encouraged to keep 
better farm records. A calf identifi(*ation scheme has been drafted and 
will be introduced shortly. This will assist in the better identification 
of animals and will also ensure accurate information regarding age. 


HAVE YOUR SEEDS TESTED FREE 

The Department ol Agriculture and Stock examines FREE OF CHARGE 
samples representing seed purchosed by farmers tor their own sowing. 

The sample submitted should be representatlTe of the bulk ond o covering 
letter should be sent advising despatch of the sample. 


MARK YOUR SAMPLE 


Sample of . seed 

Drawn from . bags 


Representing a total of ... 

Purchased from ..... 

Name and Address of Sender 
Date. 


SIZE OF SAMPLE 


Barley - 

8 oz. 

Oats - 

8 

02. 

Beans - 

8 oz. 

Peas 

8 

02. 

Grasses 

2 oz. 

Sorghum 

4 

OZ. 

Lucerne 

4 02. 

Sudan - 

4 

OZ. 

Millets 

4 02. 

Wheat - 

8 

OZ. 


Vegetable Seeds - ^ oz. 


SEND YOUR SAMPLE TO- STANDARDS OFnCER. 
DEPARTMENT OF AGRICULTURE AND STOCK. BRISBANE. 
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The Cooling and Holding of ^Ik and Cream 

on the Form. 

F. G. FEW, Dairy Technologist. 

(Continued from page 359 of the June ineue.) 

CHARCOAL COOLERS. 

'T'lIlS unit is designed for the storage of filled eans during the day- 

time. Therefore, its use is necessary only in the ease of (*reain- 
producing farms on which farm refrigerators are not installed. The 
cream, (*ooled initially to the existing wet-bulb temperature by the tower 
re-circulation water system, must be held at the lowest possible tem¬ 
perature whilst awaiting desi)atch to the factory. Again, the wet-bulb 
temperature is the lowest storage temperature attainable, using only 
natural means of cooling, and the charcoal unit enables this tempera¬ 
ture to be maintained for the necessary storage period. It must be 
emphasised that the cream is not intended to be cooled in a charcoal 
cooler, tests having shomi that such is entirely impracticable. The 
cream, already cooled to the existing wet-bulb temperature at the time 
of milking, can, however, be maintained at that temperature by storing 
the cans in the cabinet of these units. 

Design and Canstniction. 

The practical construction of charcoal coolers is obviously an item 
of the greatest importance from the farmer's viewpoint. 'When these 
units were first investigated some years ago, (considerable attention was 
given to existing types of coolers with a view to standardising a design 
incorporating all desirable features. Quite a reasonable degree of 
liexibility does exist, however, especially in regard to the choice of 
suitable building materials, and this may considerably simplify the 
actual construction on the farm. The drawings included (Plates 10-14) 
have been made to facilitate the construction of a cooler unit, and they 
include features considered necessary as a result of the investigational 
w'ork. Brief specifications of possible materials of construction are 
also included, all of which are e(]ually suitable for the specific purpose 
mentioned. 

Construction. 

Foundation and floor of cabinet: concrete. 

Sides of cabinet and cooler unit: chain wire or wire-netting. 

Back of unit: concrete, fibro-eemeiit, timber or galvanised iron. 

Front of unit: hardwood, fibro-eemeiit, or galvanised iron. Door, 
1 inch hardwood, packed with charcoal 

Cabinet back and roof: galvanised iron soldered at joins or,lightly 
reinforced concrete. 

Uprights, 2 inch by 2 inch hardwood. Hinges, 2 inch by ^ inch 
M.S. Vent, 4-ineh diameter galvanised piping 3 feet high. 

Essential features in the constnudion are the inclusion of charcoal- 
packed sides, with additional charcoal insulation on the top and at the 
back of the inner chamber. A thickness of 10 inches is ample for 
maximum efflcienc'y, although the thickness on top can be greater, especi¬ 
ally if the top of the unit is left open and the unit is in an outside 
exposed position. This outside location is quite allowable and permits 
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Plate 10. 

Front Etevaiion of 4<gaU<m Can Sise Chorcool Cooler.—The bevelled door is 
is 2 ft. 8 in. high by 2 ft. 4 in. vride outside. 



Plate 11. 


SoctSonol Plan 7ht0/u^h Con Sise QiarooQtl Cooler.—The concrete 

bcBse is shoivn. The bevelled door is 6 in. thick and has Inside measurements 
of 1 ft. 6 in* high and I ft. 4 la. ivide. 
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Plat© 14. 

Sectional Plan of S^gallon Con Siie Charcoal Cooler. 


construction at a place often more convenient for one reason or another 
than the dairy building. The open top of the unit is shown in the 
sectional elevation (Plate 12), which is unshaded to allow inclusion of 
as many dimensions as po&sible. The charcoal itself is easily i)repared 
from any suitable timber on the farm and should be reasonably small 
in size, well-packed, but definitely not powdered to any appreciable 
extent. The charcoal at the side of the unit, both inside and outside, 
is kept in place with chain wire (1-inch mesh), or, alternatively, half¬ 
inch wire netting, additionally supported with metal or wooden slats. 
With the excex)tion of the sides and the short vent pipe, the inner 
cabinet is practically airtight, the vent being placed either at the top> 
of the back wall or at the rear of the cabinet ceiling itself. A proper 
cold-storage type door is advisable to ensure air-tightness and effective 
insulation, the hollow interior of the door being most conveniently 
packed with charcoal. The inner cabinet can be constructed of a 
reasonably rust-proof material such as galvanised iron, although 
lightly reinforced concrete is also suitable. The roof is preferably 
arched to ensui-e the draining off of any water added to the top of the 
cooler, while the floor should be raised as shown to prevent water 
accumulating in the cabinet after watering the sides or top. All around 
the inner cabinet charcoal of a thickness suitable for insulating purposes, 
as well as allowing evaporative cooling in the case of the sides of the 
unit, is placed. It is also quite practicable to use a layer of charcoal 
beneath the concrete floor and foundation for insulation purposes, a 
thickness of 6 to 12 inches being ample. The con(jrete foundation 
includes a shallow trough which, when filled with water, effectively 
prevents ants from gaining access to the cooler chamber. Likewise, the 
vent pipe should be covered with coarse-mesh gauze at the end of the 
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uptake to avoid the entry of frogs, snakes, &c., while, in addition, a 
eowling can be fitted to prevent entry of water during periods of heavy 
rain. 

The dimensions given are suitable for coolers of two sizes depending 
on the capacity of the cans to be stored. Two sizes, one suitable for 4 
gallon cans and one for 8 gallon cans, are shown in the designs, and 
either should meet the requirements of average farms. Four of the 
smaller sized cans can be stored in the smaller cooler, while the larger 
unit is capable of holding five 8-gallon cans. It will be noted that the 
height of the inner cabinet in the case of the larger cooler has been made 
sufficient to allow inclusion of a shelf, the height of an 8 gallon (^an being 
only approximately 21^ inches. Quite a useful storage for certain 
household food articles can thus be provided, and there is no objection 
to this practice if proper care is taken with regard to the articles to 
be stored in the cooler. 


Operation. 

When investigations were made on charcoal coolers, attention was 
given to the most efficient method of operating the units. The following 
technique is recommended as a result of this work:— 

One or more buckets of w'ater are used to thoroughly wet the (‘har- 
coal sides and top of the unit, this operation being preferably carried 
out as early as possible in the morning. After milking, the cans of 
cooled cream are placed in the cabinet and the door is securely closed. 
Generally speaking, no further addition of water should be necessary 
until the following morning, and, in any case, watering during the hot 
part of the day should be avoided. Under extremely dry conditions the 
application of w-ater may be necessary more often, and, if so, an evening 
w'atering in addition to that usually practised in the morning can be 
given to the unit. 

As a general rule it is inadvisable to open up the cabinet or remove 
the cans from the cooler overnight. The morning and evening, at wffiich 
times the cabinet door wall be opened to receive or remove cans of 
cream, should be used for thoroughly stirring all stored cream. Under 
average conditions, stirring the cream more frequently is not necessary 
if it has been shock-cooled initially to the existing wet-bulb temperature. 

The interior of the cabinet should be kept in a clean condition; wdth 
the designs given, this is a matter of little difficulty. The cover sug¬ 
gested for the vent pipe and the raised floor of the cabinet assist materi¬ 
ally in avoiding undue fouling of the storage section. Lids can also 
be safely left otf cans during storage in properly constructed units. 


Costs. 

Apart from the fact that existing atmospheric conditions allow^ 
evaporative cooling to be quite practicable over a large part of the 
State, the relatively low cost involved in constructing and operating 
charcoal coolers is a big factor in their favour. All coolers seen on farms 
in the Wowan district—where many units are installed—during a visit 
in 1945 were made by the farmers themselves, and the complete cost 
varied from £8 to £15. Differences in size and materials of construction 
largely account for the variation in price, more particularly the latter. 




Plate 15. 

Front cmd Side View ol 4-gollon Con Site Chorcool Coolor. 



Plate 16. 

Side cmd Bock Vlow el 4<^9ollon Con S!ie Chorcool Cooler* 

Under present-day conditions it is not possible to give any accurate 
cost details; in any case these would be of little value owing to the wide 
variation in supply and cost of all building materials. It is, however, 
suiScient to state that for a rrfatively low cost any handyman can con¬ 
struct an efficient charcoal cooler quite effective for cream holding 
purposes in many dairying districts of the State. Plates 15 and 16 idhow 
the 4-gallon can size charcoal cooler used largely in the experimental 
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TPTork carried out some years ago on these coolers. The one unnecessary 
feature is the long flue pipe (20 feet in this case) which can be reduced 
to one 2 or 3 feet length of piping. 

OOOLINO STANDARDS. 

As far as farm refrigerator units are concerned there is no necessity 
for checking cooling efficiency. Provided the units are functioning 
properly the degree of cooling listed in the text will be realised so long 
as the capacities stated are not exceeded. The necessity for fulfilling 
these requirements is the basis on which the units are designed. 

The water-cooling tower system and the charcoal cooler are designed 
on the physical principles underlying natural evaporative cooling and 
will perform efficiently and satisfactorily if correctly operated. A 
provisional standard has, however, been made for testing these units in 
the field and it is of value in detecting any faults that may occur in 
either system. The technique recommended in the field is as follows:— 

When the can is filled the milk or cream should be thoroughly 
stirred and the temperature taken, using a dairy thermometer. Readings 
of the existing wet-bulb temperature should be made at the beginning, 
middle interval and end of the milking period. More frequent readings 
can be taken if desired, but for a normal milking period between half 
an hour and hours the three stated will suffice. The temperature of 
each can of milk or cream should, however, be observed unless the 
number of cans is unusually high. Under average atmospheric con¬ 
ditions the wet-bulb readings will not vary by more than a few degrees 
and the same remarks apply generally to the milk and cream tempera¬ 
tures noted. As a result, the average wet-bulb temperature and the 
average reading for the milk or cream can be deduced by simple 
calculation. The cooling efficiency can be regarded as quite satisfactory 
if the milk or cream temperature does not exceed the wet-bulb tempera¬ 
ture reading by more than 5® P. If a charcoal cooler is also to be tested 
the thermometer should be suspended inside the closed cabinet and left 
for some time. The door can then be opened and the temperature 
recorded as quickly as possible. The reading should not differ very 
much, if at all, from the wet-bulb temperature, and the 5° P. margin 
can be regarded as the maximum divergence allowable, A much closer 
agreement can be expected in all properly designed units. 

Any farmer installing any of the equipment listed can have tests 
made to check efSciencies if so desired. The simplest way is to request 
such a test from the local visiting Dairy Officer, who will arrange 
accordingly. Prom results obtained it is generally possible to trace any 
faults that may have developed and their elimination will.allow the 
farmer to receive the full benefit from the equipment he has been 
prepared to install. 

SUBIMABT. 

The prodnetion of a good quality milk or cream depends materially 
on farm cooling facilities. The desired temperature is determined 
largely by the form of consumption intended for the product, but also 
to some extent by the holding time on the farm. The rate of cooling 
should, in general, be as great as possible but is influenced to some 
extent by the available time before despatch from the farm. Alternative 
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coolings systems are available when those considered most satisfactory 
are not favoured. The recommendations made in this article are sum¬ 
marised as follows:— 

Market Milk. 

(1) Farm refrigerator units used in conjunction with initial water 
eooling using the tower re-eireulating system. The shock cooling system 
is employed in the ease of the morning’s milk whilst immersion cooling 
is used for the evening’s milk to be kept overnight. The temperature 
after cooling should not be above 40° P. and must not be exceeded 
during any storage period. 

(2) Water-cooling alone using recirculated water from a tower 
system. This syvStem will generally ensure cooling to approximately 
70° P. even under summer conditions. Market milk (cannot, however, 
be safely stored at this temperature and this system is only applicable 
to milk despatched from the farm shortly after being produced. 

Cheese Milk. 

(1) It is obvious that farm refrigerator units ('an be used for the 
cooling of milk for cheese manufacture and, as far as the cooling problem 
is concerned, will i)rove etjually as satisfactory as for market milk. Tlu^ 
temperature, however, need not be so low and 50° P. is considered 
adequate both for cooling and for any subsequent vstorage. Tower 
recirculated water should be combined with refrigeration to effect 
running economy and ensure the maximum cooling capacity. 

(2) Water-cooling alone using the tower system with overnight 
storage in a pit extension designed to accommodate the cans of evening 
milk. On the Downs—the State’s chief cheese-producing area—very 
good cooling can be obtained because of suitable atmospheric conditions, 
and a temperature not exgeeding^ 70° P., even under summer conditions, 
can almost invariably be reached for both the cooling and the storage 
of farm milk. Throughout most months of the year considerably low^'er 
temperatures can reasonably be expected. 

Cream. 

(1) Farm refrigerators alone with shoek-eooling of the (iream 
throughout the necessary cooling range in all eases. The desired tem¬ 
perature for both cooling and subsequent storage is 50° 

(2) AVithout refrigeration the cream should be neater cooled from a 
tower system using a surface tubular cooler. Subsequent storage, while 
aw^aiting despatch to the factory, should be provided by the use of a 
charcoal cooler. 


A SPECIAL RADIO SERVICE FOR FARMERS 

★ ★ 

The COUNTRY HOUR, a special service for farmers, 
is broadcast DAILY through the National and 
Regional Stations from 12 to 1. 
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Wool and Its Manufacture. 

G. K. MOIJLE, Director of Slieep Husbandry. 

'T^HE diversity of woollen fabrics is sufficient evidence of the complexity 

of the woollen manufacturing industry. It is also indicative of the 
viiriation in the raw wool utilised in making ditferent trade lines. These 
variations in staple length, fibre diameter, tensile strength, handle, 
(‘oloiir and condition are apparent on examination of a number of lines 
oflered for sale. The aim of classing is to sort the wool into uniform lines 
so that buyers can purchase the line of wool required for the manu¬ 
facture of the type of fabric they wish to produce. 

])ifferen(‘es in manufacturing methods dictate the classing, and an 
understanding of the pro(^essing of wool is the key to correct classing. 

Woollen fabrics are classified as:— 

(i.) Worsted, which is closely woven from tightly spun yarn 
and whi(‘h has a smooth finish. IMen’s formal suitings are 
a good example. 

(ii.) Woollen, which is less closely woven from more loosely spun 
yarn and which has a fluffy surface. Blankets, billiard table 
cloths, and Donegals are all woollens. 

(iii.) .Knit wear, which consists of threads knitted together and 
varies from half hose to wool jerseys. 

(iv.) Felt, in which the woollen fibres are intertwined and matted. 
Fine felt is commonly used for the manufacture of hats 
and coarse felts for saddle blankets. 

Scouring and Blending. 

After the wool has been delivered to the manufacturer, it is scoured 
and blended. The scouring process (Plate 17) consists of washing the 
wool in warm soapy w^ater to remove the dirt and yolk. It is carefully 
handled so that it will not ^‘felt.’’ Special treatments with dilute acids 
are sometimes required to remove grass seeds and buri»s ; this is referred 
to as carbonising, as the burrs are charred to carbon and removed with 
the liquid. Blending is the mixing of different wools to ensure the 
production of yarns of a particular type and the most economical usage 
of the available wool. Often these two processes are combined. 
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Plato 17. 
Scoiurlng FImcm. 
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Plate 19. 

Eagliih Combiag Mocklne. 



Plqte 20. 

Ftvttoli Cooililiftg |i|oelil&*» 
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Carding'. 

The first important differentiation in the manufacturing process 
takes place after scouring. The shorter wools,.used for the making of 
worsteds, woollens and knitwear, are sent to a carding machine (Plate 
18). This consists of a number of drums which rotate at different 
speeds, and the fine wire teeth, with which they are covered, tear the 
wool apart and lay the longer fibres more or less parallel. The shorter 
fibres are left lying obliquely across the longer ones with which they 
interlock. The wool comes from the carding machine as a wide thin 
film and goes to a condensor which divides the film into a number of 
even strips. These strands are referred to as ‘‘slivers,’’ 



Plate 21. 

Worsted and Woollen Yams, Highly Magnified. 

From The World Book of Wool. 

Combing. 

The longer wools used for worsted manufacture go through various 
X)rocesses of x^reparation for combing. Shorter wools, which are to be 
used for worsted making and which have been carded, are also combed. 
In this process the long fibres ^re all laid parallel and the shorter ones 
are removed. 

These, together with any clusters of fibres and foreign matter, are 
termed noil. There are two main types of combing machines, the 
English comb (Plate 19) and the French comb (Plate 20). The latter 
can utilise shorter wools than the former. The wool as it leaves the 
combing machine is referred to as combed tops. These are then dyed, 
washed and reduced in size by drawing, prior to twisting or spinning 
them into threads. 
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Plate 22. 

Woollen Spinning. 



Plato 23. 

Woollen (Mule) Spinning. 
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SpiBXiiiig and Weavi&ir* 

Further differentiation in the manufacturing process occurs in the 
spinning. Worsted threads are tightly spun, and present a smooth 
appearance (Plate 21). They are round and even, strong and elastic. 
Woollen threads are loosely spun and because of the interlacing cross 
threads present a fluffy appearance. They are full and soft to handle. 
Spinning machines are shown in Plates 22 and 23. 



Plat© 24. 

W©onrlB 9 Cloth* 


The cloth is manufactured by weaving (Plate 24) or knitting. In 
the former process long threads known as ^^warp'’ (Plate 25) are 
selected to run lengthwise, while “weft^^ is the term applied to the 
threads which run across the fabric. The warp threads are moved up 
and down in the loom according to a prearranged plan and the weft 
threads are placed between them by the backward and forward move¬ 
ments of a shuttle. By varying the order in which lie warp threads 
move up and down in relation to the movement of the shuttle a pattern 
can be woven into the fabric* Some cloths are dyed (Plate 26) after 
weaving, and worsteds pass over a roller and beneath a set of rotating 
blades (Plate 27) which any free fibres. Most cloths are exam¬ 

ined for flaws and they' are then pressed and rolled for sale (Plate 28). 

The knitting industry can be divided into three main branches— 
hosiery, underwear, and outerwear manufacture. The processes in manu¬ 
facture are similar, but there are wide variations in the size of the yarn 
used and the number of stitches ner inoh 



Plat© 25 

Close View of Warp Threads. 



Plate 26 

I>yeln9 Cloth. 
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Felt making is probably the oldest form of woollen manufacture, 
but more recent developments in this branch of the industry have 
greatly increased the variety of materials produced. Fine light felts 
are used for hat making. A heavier grade is used for the uppers of 
felt slippers and in furnishing and upholstery felts. The felts used 
for floor coverings are heavier still, while those for numnah pads in 
saddle making or as beds for heavy machinery are thick and spongy. 

These different types of felt require wools of special quality and 
lines from certain districts are sought by buyers for felt making. After 
blending, the wool is carded, but instead of being divided into a number 
of even strips by a condenser, it is taken off in the form of a wad, 
which is placed in a hardening machine. Here it is subjected to pressure, 
heat, and friction, and the fibres become entangled. This process is 
continued by milling, during which the felt is shrunk still further. 
During this process the material may be shrunk by as much as 50 per 
cent, in its length and width. The felt is then washed and dyed, and 
stretched to the required standards. All protruding fibres are 
“cropped^’ from its surface and it is pressed and rolled ready for sale. 

During the whole of the manufacturing processes the wool is oiled, 
to make it slip easily, and there is some interchange of material. For 
instance, the noil, which consists of short fibres removed by the combing 
machine, is worked into the carded wools for woollen manufacture. 
In this way waste is reduced. A considerable amount of pull is exerted 
on individual fibres and upon yarns and fabrics during manufacture. 
Tender wools—that is, those which have a weak spot in the length of 
their staple, may break under this strain. Accordingly they are not 
sought by buyers. 



Plate 27. 

C<eppbi9 Mochine. 
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Plate 28. 

Prastlng and Rolling Cloth. 
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JUNIOR FARMER NEWS. 

Annual meetings of several Junior Farmer Clubs have resulted in some changes 
of secretaries, including Allora (Neville Gartner), Warwick (Colin C. Madsen) and 
Thangool (Ronald G. Reeve). 

New clubs have been established recently at Eton North, Racecourse and Eungella 
in the Mackay district, and at Goovigen and Wowan in the Dawson Valley. The 
secretaries of these clubs are Messrs. J. Blackburn, Ken. Muller and 8. M. Howie, 
and Misses T. Durken and P. Cue, respectively. 

Three members of the British Junior Farmers' League recently spent a fortnight 
in Queenal^d visiting the Warwick, Murgon, Wondai, Gayndah, Biloela and 
Theodore districts. At each centre the lads were quartered at the homes of club- 
members and were tendered civic receptions. They visited a number of well-knowxt 
dairying, fruit-growing, pastoral and general farming properties during their stay 
and were also shown over butter, cheese and bacon factories. 


A Rare Cystic Ovary. 

Mr J J. MoLachlan, Northern Poultry Adviser, has supplied the 
accompanying illustration oi an enormous cystic* ovary 'm a hen. 
A cystic condition of the ovary in hens is only occasionally seen, and as 
a general rule there is very little increase in size. The bird shown here 
found it necessary to rest after walking a few yards When walking, 
the body was carried at an angle of about 60 degrees, the legs being 
forced very wide apart and the abdomen almost touching the ground. 

The weight of the (iarease after removal of the cystic ovar^ was 
3 lb. 15 oz. and the cystic ovary weighed 2 lb. 3 oz The hen was in 
well fleshed condition and between two and three years of age 
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Coccidiosis of Poultry. 

P. J. O’SULLIVAN, ParaBitologiat, and A. K. SUTHERLAND, Senior Veterinary 
Pathologist, Animal Health Station, Yeerongpilly. 

POOCIDIOSIS is the name given to infections of the intestine caused 

by microscopic parasites known as coecidia. Wherever chickens 
are kept under artificial conditions coccidiosis is the greatest hazard 
in their successful rearing. The disease causes enormous economic loss 
through deaths and decreased egg production due to the poor develop- 
Jiieiit of many which survive an outbreak. 

Jn the last few years treatment with sulphonainides has greatly 
reducwl losses from coccidiosis and poultry farmers have spent large 
sums on these drugs. It is considered wiser, however, to prevent 
coccidiosis by management based on knowledge of the parasite and the 
disease rather than to rely on drugs to control outbreaks after they 
occur. 

Coccidia occur in most domestic animals but each species is remark¬ 
ably host si>ecifie. Thus the coccidia of fowls are unable to survive in 
any other host. Similarly the coccidia of turkeys, ducks, geese, and 
otlier birds and animals cannot infect fowls. 

Several different species of coccidia infect the intestines of fowls. 
Their effects range from a mild catarrh of the intestine to severe 
disease with extensive inflammation and haemorrhage resulting 
in death. 

Two species of coccidia are important in fowls. They are Eimeria 
tenellay which causes caecal coccidiosis, and Eimeria wcairix^ the 
principal cause of intestinal coccidiosis. Several other less harmful 
species infect fowls but they cause disease only on odd occasions. 

LIFE CYCLE OF COCCIDIA. 

Infection follows the ingestion of a mature (or sporulated) 
coccidia ^*egg,” known as an oocyst, with the food or water, or from 
the litter. The digestive juices of the bird release from the oocyst 
motile forms known as sporozoites, which invade the cells lining the 
intestine (Plate 29). These sporozoites grow bigger at the expense of 
the host cells and then divide into tiumerous small merozoites, which in 
turn invade other intestinal cells. This type of asexual reproduction 
goes on for two generations, then some of the merozoites develop into 
male and female forms which mate to produce the oocyst or “egg.'^ The 
oocyst has a thick shell and is passed out of the host in the droppings 
(Plate 30). In the presence of warmth, moisture and oxygen, further 
development takes place, so that in 48 hours or longer the oocyst has 
matured or sporulated, t.e., contains sporozoites, and is then capable 
of infecting a chicken. 
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Plate 29. 

Diogram ol the Lite Cycle of Poultry Coccidicu 


The sporulated oocyst is very resistant and is capable of surviving' 
in moist shady places for many months. Sunlight and dryness destroy 
the oocysts but they are very resistant to disinfectants. 

The droppings of sick birds contain enormous numbers of oocysts. 
Chickens which appear healthy after recovery from coccidiosis may 
excrete smaller numbers of oocysts for many months. These oocysts 
are scattered in and about the litter and the feed and water troughs, 
from which they are picked up by susceptible fowls. Oocysts may be 
spread from pen to pen. or from farm to farm on boots, buckets, crates^ 
and other equipment. 

OAECAL COCCIDIOSIS. 

This is the commonest form of coccidiosis and is responsible for 
heavy losses. It occurs most often in chickens between 4 and 10 weeks 
of age but younger or older birds are occasionally affected. 
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Plate 30. 

Cocddia Oocyst* In Intosttno of a Chicken (magnified approximately 400 times). 


Symptoms. 

Severely affected birds appear depressed and huddle together with 
their feathers ruffled as though they were cold. The wings droop and 
the shanks and comb are pale. The thin watery droppings may contain 
blood, which often stains the tips of the wing and tail feathers. In some 
cases the droppings appear to be all blood. In less acute eases there is 
listlessness, paleness, and ruffled plumage, and the droppings may show a 
brownish tinge indicating the presence of blood. There is usually rapid 
loss of weight. The appetite is depressed. Water consumption is greatly 
increased in the early stages of the disease but is decreased during the 
acute stages and does not return to normal unless and until the birds 
start to recover. 

Mortality as high as 60 per cent, occurs in severe natural out¬ 
breaks. The acute stage of the outbreak usually lasts one to two weeks 
but occasional deaths occur for several more weeks. In mild outbreaks 
deaths are spread over a longer period because only a few chickens pick 
up large doses of oocysts at any one time. 

Chickens that have shown definite symptoms and have recovered 
from coccidiosis are generally stunted and more susceptible to other 
diseases and parasites. Often the effects are still noticed when the birds 
come into production. 

Recovered chickens have a strong immunity to further attacks of 
caecal coccidiosis but they are stiU susceptible to the other forms, of 
coccidiosis which affect the small intestine. 
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Post-mortem Findings, 

In acute cases the lining of the caeca (blind guts) is extensively 
eroded (i.e., ulcerated) and the caeca are filled with blood. In less 
acute cases the caeeal wall is thickened and ulcerated and shows 
haemorrhagic patches (Plate 31). A cheesy core tinged with blood is 
often present, particularly in the later stages of the disease. In mild 
cases microscopic examination may be necessary to detect the disease. 
An accurate diagnosis should be made quickly so that treatment can be 
started before the whole batch is seriously affected. 



Plat© 31. 

Caeeal Coccidiosiis. —Caeca (blind guts) distended with blood and showing 
haemorrhages in walls. 

The caeea of young chickens affected with pullorum disease or older 
chickens affected with blackhead (histoinoniasis) may contain cheesy 
cores similar to those seen in coccidiosis. Thus laboratory tests may be 
necessary to differentiate these diseases. 

Control Measures. 

It is almost impossible to keep chi(i<eiis entirely free from coccidia. 
When a chicken ingests a miall dose of oocysts it usually suffers no 
appreciable harm, but if the environment favours the spread and 
survival of oocysts such a bird may initiate an outbreak of coccidiosis. 
The ingestion of large doses of oocysts produces disease. 

A small number of oocysts may be brought into a pen by utensils 
or the boots of an attendant or they may be already present within the 
pen. A few chickens pick up these oo^'ysts, the parasites multiply within 
their bodies and then large numbers of oocysts are passed in the drop¬ 
pings. Other chickens become infe<-ted and so the pen may soon be 
heavily contaminated. 

Thus to prevent coccidiosis one should aim to— 

(a) Develop a system of manag(unent which prevents the chickens 
from picking up large numhers of oocysts; and 

(b) Make conditions as unfavourable as possible for the survival 
of oocysts. 

A large accumulation of ooeyst.s occuns where the droppings of 
chickens collect, namely under the roosis and around feed trough.s and 
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water vessels. By preventing the birds from having contact with drop¬ 
pings in such places, losses from coccidiosis are reduced. Small mesh 
wire netting on or under the roosts prevents access to much of the 
droppings. The netting also prevents chickens from eating any bloody 
droppings and so enables one to detect a potential outbreak before many 
chickens are affected. 

Feed troughs and water vessels should be constructed and placed 
so as to prevent the birds fouling the feed and water with droppings. 

Dampness of the litter either from water vessels or from rain makes 
conditions favourable for oocyst survival and may lead to an outbreak 
of coccidiosis. 

Overcrowding increases the contamination of the floor and so 
increases the chancic of the birds picking up massive doses of oocysts. 

For chickens reared in intensive pens, thorough cleaning of the 
pen every two or three days prevents (*occidiosis because it removes 
the oocysts before they have reached the mature infective stage. How¬ 
ever, with present labour costs this procedure is often impractical and 
other preventive measures are now preferred. 

It is often difficult to control coccidiosis in flocks reared in semi- 
intensive yards. The earth floors cannot be cleaned so it is important 
that overcrowding be avoided and that the yards be absolutely dry 
in all parts. 

Deej) dry litter is an effective labour-saving method of controlling 
coccidiosis in chickens reared intensively. Any good dry litter such as 
wood shavings or sawdust may be used, but it must be about 6 inches 
deep. It is thoroughly stirred every day or so and care is taken to 
redistribute it about the feed and water troughs. Patches of damp or 
wet litter must be removed immediately. An inch or so of new litter 
may be added from time to time according to the degree of contamina¬ 
tion of the litter already present. The litter may remain unchanged 
for eight to twelve weeks but a complete new litter should be provided 
for each fresh batch of chicks. 

The effectiveness of deep litter in controlling coccidiosis apparently 
depends on two factors. Dilution of the droppings by stirring them 
into the litter prevents the chickens from swallowing big doses of 
coceidia oocysts. Secondly, the droppings are dried out so that most 
of the oocysts fail to reach the mature (sporulated) infective stage. 

Deep litter may be improved if hydrated water slaked) 

lime is s<?attered over it at the rate of 10 to 15 lb. per 100 sq. feet 
every two to four weeks. The lime must be carefully mixed into the 
litter to avoid burning the feet of the birds. 

Mild outbreaks of coccidiosis can usuall}" be controlled by the 
methods of management described above, but in severe outbreaks it 
may be necessary to treat with sulphonamides. 

Treatment of Coccidiosis. 

Sulphaguanidine, sulphamezathine (= sulpbametbazine), sulpha- 
merazine, sulphapyrazine, and sulphaquinoxaline have proved effective 
for controlling caecal coccidiosis. Treatment is ai>plied to minimise 
losses and yet permit relatively harmless infection so that the chickens 
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develop immunity. Improper use of these sulphonamides may be costly 
and disappointing to the owner and harmful to the chickens, so recom¬ 
mended treatments should be followed carefully. 

Sidphaguanidine is almost insoluble in water so it is given only in 
the mash. Treatment with 1 lb. per 100 lb, of mash suppresses the 
early forms of the parasite but it has little effect after the intestine 
has started to bleed. 

Sulphamezathine arid sulphamerazine are very effective for control* 
ling outbreaks because they have their greatest effect on the stage of the 
parasite that causes bleeding. They have little effect on the sporozoites 
or the first non-sexual generation, so the infection is not completely 
suppressed and the bird can acquire immunity to the disease. These 
two drugs may be administered in the mash or as soluble sodium salts 
in the drinking w^ater. The soluble sodium salts are available commer¬ 
cially as 16 per cent, solutions, 2 oz. of which added to one gallon of 
drinking water gives a concentration of 0-2 per cent, of the drug. Treat¬ 
ment through the drinldng water is preferred because it is more conveni¬ 
ent and because sick chickens will drink although they may not eat. 

To allow the birds to acquire an immunity, what is called the 
interrupted system of medication seems the most suitable. At the first 
signs of caecal coecidiosis sulphamezathine or sulphamerazine is admin¬ 
istered for three days at the rate of 0-2 per cent, of the sodium salt 
in the drinking water. Normal untreated water is then given for four 
days and then medication is repeated at the same dose rate for one day. 
It is important to give the birds treatment for one day after the break 
of four days, even though they appear healthy. This method usually 
controls an outbreak but should any symptoms appear during the next 
week, treatment should be given again for one day. 

The above treatment may control mild outbreaks so quickly that a 
portion of the flock is not exposed to coccidia and so does not develop 
immunity to the disease. In such cases the disease may re-appear later 
in the non-iramune chickens. To overcome this, overseas workers have 
recommended that mild outbreaks be treated with 0*2 per cent, of sulpha¬ 
mezathine or sulphamerazine in drinking water on the first day and 
then half this dosage on the secnnd, third, sixth, and seventh days. 

To estimate the quantities of sulphonamides required to treat a 
group of chickens the following table is given as a rough guide. It 
should be noted, however, that there is great variation in feed and 
water consumption under different circumstances. 


Wateb and Feed CoNstTMPnoN peb 100 Chickens (White Leohobns) 

PEB Bay. 


Age. 

Water OoDsumption. 

Feed CkjnsnznpUoin. 



(Weeks). 



Gallons. 

Lb. 

1-2 


.. 

,, 


1 

* • 

2-4 


.. 

,. 


li 

S-5 

4-8 



., 


H 

5-7 

8-12 



., 


2 

8-9 

12-16 





2i 

10-15 

16-20 





3 

IMO 


At Brisbane prices in January, 1950, the cost of treating 100 ehicben® 
Id? one day with 0-2 per cent, of the sodium salts of sulphamezidMlie 
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«ulphamerazine was 4s. 3d. to 5s. for chickens 4-8 weeks old, and 5s. 8d. 
to 6s. 8d. for chickens 8-12 weeks old. 

Chickens drink somewhat less when sulphamezathine is added to 
the drinking water but there is no evidence of ill effects from reduced 
water consumption during the period of treatment recommended. 
Continued treatment, however, is likely to be harmful. 

Sidphapyrazine and sulphaquinoxaline have been shown by over¬ 
seas workers to be effective against coccidiosis but they are not yet avail¬ 
able commercially in Australia. 

Flowers of sulphur fed continuously in the mash at the rate of 

2 per cent, from 4 to 10 weeks of age has been used as a preventative 
but this is not recommended because of possible harmful effects on 
growth and development of chicks. 

Borax given in the mash at the rate of 2 per cent, or in the drinking 
water at the rate of 0.3 per cent. (i.e. i ounce per gallon) has some 
preventive but no curative action against coccidiosis. Thus, if used 
early in an outbreak, borax may protect chickens not yet infected but 
it will not aid recovery of birds already infected. Borax is cheaper 
than the sulphonamides but it is much less effective and may retard 
growth and development, so it is not recommended. 

INTESTINAL COCCIDIOSIS. 

This type of coccidiosis is usually not as severe as caecal coccidiosis. 
The disease is seen most often between, 8 and 12 weeks of age but birds 
of all ages may be affected. 

The parasite responsible for intestinal coccidiosis is Eirneria 
^ecatriXf but several other less harmful species of eoccidia also infect 
the small intestine. 

Affected birds lose condition and become weak and anaemic with 
ruffled feathers and the shanks become pale and dry. The droppings 
are slimy and greyish but do not contain visible blood. In occasional 
severe outbreaks deaths occur suddenly but usually the birds are sick for 
many days and deaths are spread over a few weeks. Intestinal 
•coccidiosis is sometimes the cause of pullets 3 to 4 months of age 
becoming unthrifty and ‘‘going light.” 

The upper half of the small intestine is the site of the disease. The 
intestine is dilated and its wall is thickened and flabby. Haemorrhage 
occurs in severe cases, so free blood may be found within the intestine. 
However, the blood is usually digested lower down in the intestine and 
so is rarely recognisable in the droppings. A feature of coccidiosis due 
to Eimeria necatrix is the presence of greyish white spots, pm head 
to match head size like fig seeds, which are visible from the outside of 
the intestine. These spots are colonies of coceidia lying deep in the 
wall of the intestine. 

Although most farmers quickly recognise caecal coccidiosis, they 
frequently overlook the intestinal form because of the absence of blood 
in the droppings or other striking symptoms. Intestinal coccidiosis is 
diagnosed by careful post-mortem inspection of the unopened intestine 
to detect the colonies of coccidia. 
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Symptoms similar to those of intestinal coceidiosis may be due to 
roundworm or tape worm infection, blackhead (histomoniasis), certain 
forms of the leucosis complex or incorrect feeding. Post-mortem exam¬ 
inations should be done to determine which disease is present. 

Little experimental work has been done on the prevention and treat¬ 
ment of intestinal coceidiosis but the methods used for caecal coceidiosis 
have given good results in outbreaks on farms. 

FEEDING IN RELATION TO COCOIDIOSIS. 

Poorly nourished chickens have low resistance to coceidiosis, worms 
and other diseases. If the ration fed to chickens is deficient in protein 
or vitamin A or riboflavin, the flock is apt to suffer severely from cocci- 
diosis. The best ration procurable is therefore always a wise investment. 
It should contain 18 to 20 per cent, of protein for birds up to 8 weeks 
of age and adequate amounts of other nutrients, especially vitamin A 
and riboflavin, as set out in the Departmental pamphlet ^‘Poultry 
Nutrition: Principles and Practices. 

Although outbreaks of coceidiosis can now be quickly controlled 
with sulphonamides, it is always wise, when outbreaks occur, to check 
the ration carefully to make sure tliat it supplies all the nutrients 
required for rapid growth of chickens. 

COCOIDIOSIS OP ADULT FOWLS. 

Occasionally adult fowls suffer from coceidiosis. The first half of 
the small intestine is affected. The species of eoecidia responsible is 
usually one other than E, tenella and E, necatrix, the common species 
in chickens. 

The affected birds become listless and thin and the comb is pale, 
dry and shrivelled. Diarrhoea is usually |)resent. The wall of the 
intestine is flabby and its lining has a furry or velvety appearance. 

Usually only a few cases occur at any one time in a flock of adults. 

Coceidiosis in adult fowls is usually associated with a lowering of 
resistance by malnutrition, especially vitamin A deficiency, over¬ 
crowding, insanitary conditions or attacks of other diseases. Thus the 
first step in controlling coceidiosis among adults is to correct any of 
these predisposing factors. Aff'ected birds may be either culled or 
removed to a quarantine pen and treated with sulphamerazine or sulpha- 
]nezathine. 


CHANGE OF ADDRESS. 

Journal subscribers notifying change of address should state 
their full Christian names and surname as well as their full 
former and new addresses. 

Address all communications to the Under Secretary, 
Department of Agriculture and Stock, Brisbane. 
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Storage and Disposal of Poisons and 
Their Containers 

C. W. R. McCRAY and G. A. WYATT, Analysts, Toxicological Section, Chemical 

Laborator;). 


T'HE climatic factors in Queensland vvhicli are beneficial to the 
cultivation of food ero[>s and the rearinj^ of stock are, unfortun¬ 
ately, responsible for the prolific grrowth of animal and plant pests. 

The growth of such pests must be ke])t in check. Their eradication 
requires very large quantities of poisonous substances, many of which 
do not discriminate between unwanted and desirable forms of life. 

Thus land holders are forced to use substances poisonous to stock 
and the question of storage or dis])osal of dangerous residues is 
important. C^areless storing, handling and disposal of such poisons 
have been causes of serious stock losses. 

Arsenic, in one or other of its forms -dip concentrates, weed 
killers, Paris green or arsenate of lead—is the commonest and most 
persistent i)oison encountered and carelessness in its use accounts for 
most of the stock losses investigated in this >State. 

Careless Storage. 

Tins and bags containing arscnii* or other poisons are often stored 
in sheds or barns until (M)rrosion or rotting causes their contents to 
spill or leak out. Many mortaliti(‘s have b(‘eu traced to contamination 
of food by these broken containers. 

Because usually only the more \alual>le stock are hand fed, such 
losses are serious not only to the owner but also to the industry. 

Othei’ eominon storage places are the beams and shelves of out¬ 
buildings. These poisons, often iinlabeiled, are soon forgotten and in 
“tidying up^’ may be carelessly thrown aside, thereby contaminating 
pastures or making a hazard of a dump. 

This danger is increased when properties are sold, for the new 
ownej‘s are less aware of the risk. 

Correct Storage. 

All poisons should he ke]>t together in a recognised “poison 
place“ and securely locked. Tliey should be stored in strong containers 
to minimise breakage and loss. Containers should be labelled 
“POISON^ and the name of the poison and its uses should also be 
indicated. If necessary both label and containers should be renewed 
as the markings fade or become indistinct. 
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Careless Disposal. 

Even after use some poison containers are still a potential danger, 
and careless disposal has contributed to many mortalities. The most 
common form of disposal is the ‘‘rubbish dump/' which is usually 
situated on a piece of waste land. Each year as favoured pastures are 
eaten out, the stock may range onto this waste ground, or new pur¬ 
chases, often valuable, are drawn by curiosity or strangeness or are 
attracted by the smell of linseed oil residues to places not usually 
frequented by the rest of the herd. In these circumstances the danger 
is real—drinking rain water from ‘*empty" poison containers, licking 
broken bags or old lead paint tins have each been followed by deaths. 
In addition, deaths have resulted from stock licking poisoned timber. 

The burning of poison containers before dumping does not in all 
cases reduce their potential danger. 

Correct Disposal, 

The safest method of disposal is by burial. 

All poison residues, used containers and materials, unknown or 
suspected of being poisonous, should be buried as deeply as possible. 
The site of burial should be chosen carefully so that rain seepage will 
not c'ause these poisons to contaminate pastures or watercourses. 

Conclusion. 

Most of the stock poisonings invcvstigated in this laboratory are due 
to carelessness during transjmrt, storage, use or disposal of poisons. 

In general, land owners respect the instructions and dose rates as 
directed but, “out of si^ht, out of mind^^ is too often a factor con¬ 
tributing to carelessness m storage and disposal both of these poisons 
and their containers. 


TUBEECULOSIS-FREE CATTLE HERDS 
(AS AT 16th JUNE, 1960.) 


Breed. 


Owner ^8 Name and Address of Stud. 


Aberdeen Angus 
Jersey 

A.I.S. 

Ayrshire 

A.I.S. 

A.I.S. 

A.I.S. 

Jersey 

Jersey 

A.I.8. 

Jersey 


The Scottish Australian Company Ltd., Texas Station, Texas. 
W. E, O. Meier, Kmgsford^' Stud, Eosevale, via Bosewood. 

F. B. Sullivan, ^M\‘rmagh,^' Pittsworth. 

L. Holmes, '^Beucoeula, Yarranlea. 

D. Sullivan, Boss\.«lo, via Pittsworth. 

W, Ilensehell, Yarranlea. 

Con O ^Sullivan, '*jN<ivillu8 Btud,'^ Greenmount. 

J. S. McCarthy, ‘^Glen Erin Jersey Stud,'^ Greenmount. 

J. P. Lau, ^^Eosallen Jersey Stud,*’ Goombungee. 

H. V. Littleton, ‘'Wongalee” Stud, Hillviow, Crow’s Nest. 

G. Harley, Hopewell, Childers. 
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ASTRONOmCAL DATA FOB QUEENSLAND. 


AUGUST. 

By W. J. Newell^ Hod. Secretary of The Astronomical Society of Queenslaiui. 
TIMES OF 8UNBI8E AND SUNSET. 


At Brisbane. 

MINUTES LATER THAN BRISBANE AT OTHER PLACES. 

Day. 

RImi. 

Set. 

Place. 

Rise. 

Set. 

Place. 

Rise. 

Set. 


ajo. 

n.in. 







1 

6.30 

6.18 

Calms 

17 

41 

Longreach .. 

20 

40 

6 

11 

6.27 

6.23 

5.21 

5.23 

Charleyihe 

Cloncurry .. 

26 

41 

28 

68 

Qullpie 

Rockhampton 

86 

4 

34 

16 

16 

6.19 

5.26 

Ounnamulla 

SO 

28 

Roi^ 

16 

18 

21 

6,14 

5.28 

Dlrranbandl .. j 

21 

17 

TewnsvlUe 

16 

86 

26 

6.10 

6.81 1 

Emerald .. .. | 

14 

24 

Winton 

83 

47 

81 

6.04 

583 

Hughenden .. | 

26 

44 

Warwick .. 

5 

3 


TIMES OP MOONBISE AND MOONSET. 


Day. 

t Brishan 

Rif»e. 

*■ J 

Set. 

MINUTES L 

GharleviUs 
QuUpie 85 

ATER THAN BI 

27, Connamul 
Roma 17; 

iATBR THAN B 
raid. 1 Long] 

Set. Rifte. 

IISBANB (SOUTHERN DISTRICTS) 

la 29 ; Dinanbandl 19 ; 

Warwick 4 . 

1 

2 

8 

4 

p.m. 

8.20 

9.16 

10.11 

11.05 

a.m. 

8.27 

8.56 

9 26 
9..53 

1 MI5 

1 Day. 

rUTBS I 

Erne 

Rise. 

RI8BANE (CENTRAL I 
reach. 1 Rockhampton. 
Set. [ Rise. | Set. 

USTRIC 

Win 

Rise. 

T8) 

t4Ml# 

Set. 

5 

11.59 

10.22 

1 1 

21 

16 

37 

81 

12 

7 

43 

35 




! 0 

13 

26 

28 

41 

3 

16 

31 

47 


a.m 


11 

9 

80 

25 

45 

0 

21 

26 

53 

7 

12 54 

11.31 

! 16 

18 

19 

33 

35 

9 

10 

38 

41 


1.51 

p.m 

^ 21 

29 

11 

46 

25 

20 

0 

62 

28 

8 

12.12 

, 26 

27 

12 

43 

26 

18 

1 

50 

29 

9 

10 

2.47 

8.42 

12.59 

1.61 

81 

23 

J7 

39 

32 

14 

8 

45 

37 

11 

4.34 

2.49 










12 

18 

6.21 

6 04 

3.50 

4 53 

MINUTES LATER THAN BRISBANE (NORTHERN DISTRICTS). 

14 

6 41 

1 5.56 


Cairns. 

Cloncurry. 

Hughenden. 

Townsville. 

16 

7,16 

1 6 57 

1 Day. 



_ 


__ 


_ ^ 


16 

17 

' 7 49 

8.21 

7.58 

9 00 1 


Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

18 

8.64 

10 04 

1 1 

34 

22 

53 

45 

38 

30 

28 

19 

19 

9.29 

11.10 

1 8 

23 

32 

46 

5.3 

80 

38 

20 

28 

20 

10.09 


! 5 

13 

42 

39 

59 

24 

44 

12 

36 



a.m 

1 7 

9 

51 

87 

64 

21 

50 

8 

43 

21 

10.56 

12. T 8 

9 

2 

55 

33 

67 

17 

52 

3 

45 

22 

11 49 

1.27 

11 

2 

56 

33 

67 

17 

52 

3 

45 


p.m. 


IS 

9 

47 

37 

62 

21 

47 

8 

39 

23 

12 48 

2 33 

15 

20 

36 

43 

65 

28 

40 

17 

31 

24 

1.64 

3.34 

17 

81 

24 

51 

46 

85 

31 

26 

21 

26 

3,01 

4,27 

19 

43 

11 

59 

88 

44 

23 

86 

11 

26 

4 06 

5.12 

21 

63 

6 

67 

34 

50 

20 

44 

7 

27 

6 08 

5.51 

23 

67 

0 

69 

31 

63 

16 

47 

2 

28 

6.08 

6 25 

25 

52 

4 

66 

33 

50 

19 

43 

5 

29 

7 04 

6*56 

1 27 

42 

13 

68 

39 

43 

24 

35 

18 

80 

7,69 

7.24 

1 29 

31 

24 

51 

46 

35 

32 

25 

21 

31 

8.54 

7.62 

81 

20 


48 

54 

28 

39 

17 

29 


Phones of the Mo<m—hast Quarter, August 6th, 5 56 am , New Moon, August 14th. 
2,48 a.m.; First Quarter, August 2l8t, 1.35 a.m ; Full Moon, August 28th, 12.51 a m. 

On August 16th the Sun will rise and set about 17 degrees north of true east and 
true west respectively, and on the 2nd and 17th the Moon will rise and set almost at true 
east and true west respectively. 

Mercury .—At the beginning of August, In the constellation of Leo, will pass 1 degree 
north of Regulus and will set about li hour after the Sun, reaching greatest angle east 
of the Sun on the 21et, when It will set over 2 hours after the Sun. By the end of the 
month, in the constellation of Virgo, it will set 1 hour 61 minutes after the Sun. 

Venus .—Now swiftly approaching the Sun; on the 1st In the constellation of Gemini 
rising 11 hour before the Sun and on the 83 st, in the constellation of Cancer, rising 
20 minutes before sunrise. 

Mars .—In the constellation of Virgo, now seen in the western evening sky, on the 
1st of August setting between 11 p.in. and midnight and on the Slat between 10.30 p m. 
and 11.30 p.m. 

Jupiter .—Now a brilliant object in the eastern evening sky at the beginning of the 
month, rising a couple of hours after sunset, and at the end of the month rising an hour or 
more before sunset. 

Saturn .—^Too close to the Sun for observation. 
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The Constellatkms .—For some months star charts showing the positions of the more 
Important stars and constellations have appeared In this journal and readers should now 
have a knowledge of their relation as well as the times and seasons they are above the 
horizon. Prom this issue star charts will be replaced by detailed descriptions of the 
constellations and that chosen for this month Is the eonstellatlon of Scorpio (sometimes 
written Scorpius), which at this time of the year is about overhead at nightfall. Tt will 
be noticed that the constellations are slightly farther west at the same time after several 
night’s observation, the amount being about 30 degrees every month, so that by December 
Scorpio will set about sunset, and it will reappear in the eastern morning sky In January, 
This constellation Is perhaps the easiest to recognise in the sky and the only one which 
In any W'ay (except the cross) resembles what it represents—a scorpion—the curved form 
shown by the fine line in the drawing being most striking. It covers 30 deg^c^es of the 
sky and was believed by the Greeks to represent the horrible scorpion that frightened 
the horses and brought disaster to Phaeton when driving the Sun chariot of his father, 
Phoebus Apollo. Being situated in the Milky Way it has a background of thousands of 
.small stars and some very interesting clu.ster.s and nebulae are found in It which even 
with small optical aids, such as binoculars, give many pleasant hours of interesting 
observation. Antarea. the most brilliant star in this constellation, is on© of the largest 
stars known, with a diameter of 370,000,000 miles (almost 500 times that of our Sun) 
which will cover the whole of the orbit of Mars. This star has a (jompanion star which 
is only 3 set;ond8 away and green In colour. It i.s easily seen ih a telescope of 6 or 6 Inch 
diameter. At certain periods the Moon’s orbit passes so close to Antares that an eclipse 
of that brilliant star by the Moon—known as an occultatlon—is observed. On 11th February 
and 7th April of this y€>ar there was an occultation of Aiitares, and a further occultation 
occurs on the night of August 2l8t. The changing position of the curve of this constellation 
In relation to the horizon as it moves from east to west is most interesting. The arrows 
on the accompanying diagram show the direciion perpendicular to the horizon at rising, 
at transit and at setting. 
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Soil Conservation in Queensland. 

J. E. luADEWlG, Senior Soil Conservationist, and A. F. SKINNEB, 

Soil Conservationist. 

5. Contour Banks. 

In ])receding articles in this series, due ein])hasis has been i)laeod 
on the fact that soil conservation is essentially a commonsense matter 
of usiu^j: land for purposes for which it is best suited, or, in other 
words, of makinji’ due allowance for the limitations to its permanent 
safety and security from erosion imposed by topographical and clima¬ 
tological conditions. 

A second basic nei^essity for the defence of cultivated land against 
erosion is a sound system of soil husbandry. This is essential for the 
maintenance of its vitality and physical characteristics if it is to retain 
its capacity to rapidly absorb rainwater as it falls and thus reduce soil 
and water losses to a minimum. 

These matters arc of paramount importance in the prevention of 
soil erosion and have been repeated at the commencement of tliis section 
on contour banks, because of the tendency of farmers to accept the 
latter as a ‘‘eiire-aU” for erosion and often as a substitute for planned 
systems of rotational cropping and proper soil management. 

Surface drainage schemes cannot be expected to do more than 
prevent for a time the accumulation of damaging concentrations of 
water in depressions down the slope and thus check the ultimate 
development of gullies. Drainage schemes alone cannot control the 
insidious process of sheet erosion^ which, although less spectacular than 
gully erosion, is often more serious, A combination of contour drain¬ 
age with soil protecting and soil building farming methods is, however, 
of maximum value in reducing soil and water losses from sloping 
cultivated land. 

The type of drainage structure most commonly used on cultivated 
land is the contour hank, which is also widely referred to elsewhere as 
either a graded hank or a contour terrace. 
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Contour banks serve to intercept runolf water at frequent intervals 
down a slope before it gains erosive velocity, and then divert it at a 
very low rate around the slope to a safe point for disposal. They are 
so named because they closely follow level lines or contours. To obtain 
the necessary gradient for drainage to either one or both ends of a 
bank, a slight deviation from the true contour is made. 

All ploughing, planting, and cultivating operations should be 
performed in strips between, and parallel to, the banks. In no circum¬ 
stances should tillage implements he operated over the banks Contour 
working of the land is necessary, not only for the protection and 
maintenance of the banks, but also to assist in reducing runoff. Each 
implement tyne mark, being approximately level, acts as a small dam 
which serves to trap and hold some water that would otherwise be lost. 



Plat© 32. 

A Contour Bank on the Darling Downs.—Note that tyne marks are parallel to the bank 
and so act as a number of miniature dams. 


(^ontour banks ou cultivated Helds di\erl water from a short direct 
downwai’d course to a much longer and indiretd course around tlte 
sl()])c. In addition to the advantages already indicated, two other 
Ixdiefits are derived from this drainage plan. Firstly, it helps to reduce 
the risk of damage to lower land and to watercourses by redut-iug 
the filial concentrated volume of runoff'. 

By (‘ausing runoff water to follow a long, indirect course around 
contours, it will he apparent that ly the time water from remote parts^ 
of a field arrive\s at the bottom the runofi* from lower parts of the same 
field will have escaped. In such rirrumstanccs the load on drainage 
depressions (and the attendant risk of damage) will be appreciably less 
than it would be if the water followed the most direct course from 
the same field In this way the rapid accumulation of water into 
turbulent torrents can be largely prevented. 
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The second benefit derived is the absorption of additional moisture 
by the soil along each contour bank channel due to the additional time 
that the water is held on the land. 

TYPES OF BANKS. 

Various types of contour banks may be utilised for soil conserva¬ 
tion purposes, the type chosen depending on soil type, degree of slope, 
and prevailing agricultural practices. 

The one most commonly used is the broad base bank, usually 
constructed on gentle slopes, where soil for the bank is obtained almost 
equally from both sides of the centre line of the bank. This bank finds 
general application on soils which tend to crack when dry. It is 
|)articularly suitable for cereal-growing areas, where cultivation and 
sowing operations can be conducted along the length of the bank and 
channel. 



Plate 33 

A Typical Broad Base Contour Bonk on a 6 Per Cent. Slope.—This ype of bank 
is well suited to cereal agriculture 


Where weed contiol presents pioblems, it is impoitaiit that the 
dimensions ol the bank be sufticient to enable standard faim im])]ements 
to be woiked al(»ng the bank and channel without “budging ’ 

The following diagram shows siutab]( dummsions loi a bank of 
this type eonstiiK ted on a 5 per cent slope 


18 FT. 



Under certain conditions narrow^er banks wdth a more alirupt 
n|)per face are justified because of lower eonstriKdion (tests. The 
cropping of the wliole of such banks is usually not possilile; to inhibit 
W(?ed growth on banks of tliis type, they are usually sown to a iiermanent 
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cover of grass. In succeeding years it is often possible to gradually 
increase the size and shape to more closely approximate the type 
indicated above. 

On the very steep arable lands of the State, where the construction 
of the orthodox type of broad base bank is a practical impossibility, a 
smaller bank with a deeper and narrower flat-bottomed channel is 
necessarily utilised (Plate 34). 


( 



Plate 34. 

The Type of Bank Meet Suitoble for Slopes In Excess of 10 Per Cent 

PLANNING THE CONTOUR BANK SYSTEM. 

The first step in planning a system of contour banks is to make a 
careful examination of the physical features of the area. Natural 
drainage depressions or potential Avaterway sites are an important 
consideration, as are also degree of .slope, ridge, paddock and property 
fence lines, and the situation of roads, buildings, &c. Overlying 
catchment areas must be examined with a view to determining the 
need for diversion or other structures, and lower areas examined in 
respect of disposal of water. In the preliminary planning, all necessary 
coiitour banking for the whole farm must be considered, so that it can 
be dovetailed into the complete farm plan; any necessary rearran^- 
ment of fences, roads, &c*, should be planned at this juncture. 
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In this planning, immediate consideration must also be given to 
the question of access for implements, stock, &e., to all parts of the 
farm; as a general rule the access to a field should be at a point most 
remote from the outlet or waterway end of the banks. This is to 
ensure that the banks will be crossed at their origin end, where they 
will be carrying a minimum amount of water; it will be apparent that 
banks carry a maximum flow at the outlet end and must not be 
weakened at this point by the passage of traffic. 

The installation of a contour bank system should not go beyond 
the planning stage unless a stable outlet is available or until a waterway 
has been constructed and vegetated. With the water disposal systems 
in order, contour bank lines may be marked out and construction 
proceeded with. 

MARKING OUT CONTOUR BANK LINES. 

For marking out contour bank lines some kind of levelling instru¬ 
ment is necessary. Many simple devices have been designed for use 
by farmers in surveying contour bank lines, but in general it is unwise 
to utilise makeshift devices for the designing of permanent structures 
such as these. It is preferable to utilise accurate instruments even 
though the initial surveying cost may be higher; a reasonably accurate 
surveying instrument is now available at a cost of £40, which is within 
the reach of farmers on a group basis. 



Plate 35. 

A Kositt-iiiade A Fram —^This was one© used extensively but has now been 

supemeded by accurate modem instruments. 

When surveying lines for contour banks, it is necessary to first 
determine the slope of the land at the site of the first bank preparatory 
to selecting the proper spacing for the banks. Bank spacing is then 
determined by examination of Table 1. Wider experience under 
Queensland conditions may necessitate modification of this spacing 
table, but for the present it represents a safe, yet practical, spacing 
formula* 
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Provided that sound cropping systems are practised and that all 
ploughing and cultivating is done on the contour, it is possible to 
increase these spacings under certain conditions. 

TABLE 1. 

Distances Between Contour Banks on Various Slopes. 


Slope. 

Vertical Interval. 

Horizontal Distance. 

Per coiit . 

Feet. 

Feet. 

2 . 

4-00 

200 

3 . 

4-50 

160 

4 . 

5-40 

135 

5 . 

6*00 

120 

6 . 

6-30 

105 

7 . 

6*65 

96 

8 . 

6-80 

85 

9 . 

7-20 

80 

10 . 

7-50 

75 


Having decided upon the correct spacing of banks for the particular 
area, the next matter for consideration is the gradient or fall which 
will be required to safely transport the anticipated runoff without risk 
of either scouring the channel or of overtopping the bank. 

For agricultural areas of moderate slope, and particularly where 
long banks are intended, a variable grade is recommended. This 
simply means that the fall is progressively increased towards the outlet 
end to cope with the additional volume of water carried. Normally, 
the gradients used vary from almost level at the origin end to a 
maximum of 6 inches per 100 feet of bank length at the outlet end. 
The last 20 feet of bank at the outlet should have an additional fall of 
from 9 to 12 inches to compensate for the channel excavation and to 
ensure the free escape of water into the grassed waterway. 

As an example of the above, a bank 900 feet long would be designed 
with a fall of 1 inch per 100 feet for the first 300 feet, 2 inches per 
100 feet for the second 300 feet, and 3 inches per 100 feet for the 
third 300 feet, with an additional fall of 9 inches in the last 20 feet. 
A hank 1,500 feet long would have a fall of 1 inch per 100 feet in the 
first 300 feet, 2 inches per 100 feet in the second 300 feet, and so on up 
to 5 inches per 100 feet in the last 300 feet. 

In special cases, particularly on the very steep horticultural areas, 
steeper gradients than the above are utilised. These will be dealt with 
in a subsequent article. 

With respect to bank length, it is preferable that they should be 
of maximum safe length to facilitate cultural operations by reducing 
the amount of turning to a minimum. On the other hand, short banks 
do not have to carry njsarly as mnch water as long banks and are 
therefore safer and need not be as large. In normal practice a bank 
length of 2,000 feet should not be exceeded. Where a bank is divided 
in the centre and drains both ways, the total length can obviously be 
doubled. 

With the design features decided, the first bank is marked out at 
the necessary distance (as shown in the table) below the protective 
diversion bank or crest of the slope. 

As far as practicable the bank should be surveyed from the 
outlet end. 
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Plate 36. 

Surveying a Bank Line Using a Simple Levelling Instrument Costing About £10* 


Having established the stai’ting point of the top bank at a site 
neat* the outlet end, the line is run back across the paddock, readings 
Iteing taken every 100 feet in even country and every 50 feet where the 
toi)()graphy is irregular. 

The method advocated is the use of a suitable surveying level and 
staff. The staff-man places the staff on the peg near the outlet end, 
and with the level set up about 300 feet along the anticii)ated bank 
line a reading is taken and the target on the staff moved to the desired 
l>osition. 



Plat© 37. 

Surveying o Bank Line with on Accurate Modern Instrument. 
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The staff-man now paces 100 feet towards the level, moving the 
target on the staff downwards the number of inches of gradient to be 
used; a reading is taken and the staff-man moves up or down slope until 
the target on the staff is in line with the cross-hair of the level. This 
procedure is repeated across the field until the staff-man is 300 feet 
on the other side of the level. At this point the level is set up a further 
300 feet beyond the staff-man and a backsight reading taken on the 
staff, the target being moved up or down on the Staff until it is in 
line with the cross-hair of the level. The process is repeated until the 
bank is marked out completely. To mark the site of the next bank the 
level is set up at the outlet end, the per cent, slope determined, and the 
distance measured as before. This is pegged, and the second bank 
marked in the same manner as the first. 

A target on the staff is not a necessity, as direct readings may be 
taken on the staff with the level and the gradient allowance made by 
the man operating the level. Farmers contemplating this work are 
advised to request the advice and assistance of the nearest officer of 
the Department of Agriculture and Stock. 

THE CONSTRUCTION OP CONTOUR BANKS. 

The anticipated time and cost involved in the construction of 
contour banks often act as a deterrent to their adoption on many of 
the farms where they are most required; however, experience has 
indicated that they can be constructed quite satisfactorily with a very 
wide range of implements and the cost factor varies accordingly. The 
method to be adopted will depend largely on the topography and the 
extent of guliy erosion present on the land prior to treatment, and 
upon the financial and equipment resources of the landowner. 

Where large earthmoving plant is utilised, the constnietion of 
contour banks and the associated gully filling and land levelling work 
can be carried out efficiently and expeditiously; immediate expenditure 
may be high, but the speed and ease of execution usually justifies this 
outlay. The cost of reclamation on severely eroded fields where exten¬ 
sive gully filling and levelling work is involved may exceed £5 per acre, 
but on the other hand, where only minor erosion damage has occurred 
or where the soils are more suitable for earthmoving, the cost may 
not exceed £1 ])er acre. 

These reclamation works can be effectively executed by farm 
tractors of suitable horse-power either with farm dozers attached or 
drawing either a multiple furrow plough or a small grader. When 
the work is done with this equipment it is much slower than with large 
earthmoving plant, but it possesses the saving advantages that it can 
be executed in sections, at times convenient to the farmer, and for a 
much lower '^out of pocket’’ expenditure. Although different types of 
light dozer attachments for farm tractors are now on the market, many 
farmers in Queensland have successfully designed and constructed 
their own. 

Baiikmfir a Gullied Field. 

Before contour bank construction is commenced on a badly eroded 
field, it is usually necessary to at least partly fill the gullies and carry 
out some initial levelling work. Care should be exercised to ensure 
that the filling and levelling m done in sections so that the levelled area 
does not extend for more than 150 feet below the last completed bank; 
this will avoid serious losses should erosive rains fall before the banking 
programme is completed. 




Plate 38. 

A Home-made Dozer Attached to a Form Tractor being used in the Conetruction 
of a DlTenion Bonk. 


Wlicre large gullies are to be filled, a dozer unit is usually 
necessary; small dozers attached to farm tractors will execute this work 
satisfactorily if the gully edges are ploughed beforehand. The final 
levelling of the field can be most effectively done with the \arious 
types of “levelling boards” normally used to level land for irrigation 
purposes. 

Building Contour Banks with a Plough by the Island Method. 

The construction of contour banks with any type of implement 
can usually be most efficiently performed where the Island system of 
construction is adopted, and this applies particularly where farm 
ploughs are the implements used. When this system is utilised a strip 
of un[)loughed soil is left, on which the contour bank is finally built; 
by adopting this method a considerable amount of earthmoving work 
is avoided. 

On the steeper arable lands of the State, or where slopes exceed 
6 per cent., it is most economical to form the banks by moving the entire 
mass of soil from the upper or channel side. The Island method will 
not apply to these slopes, and construction methods for these will be 
described later. 

Because of the large volume of soil that must be moved, it is 
important that the plough have ample beam clearance, and to’ avoid 
difficulty in ploughing operations heavy surface stubble should bo raked 
aside before starting to plough. 

The number of rounds to be made will depend on the size of the 
plough and the efficiency of operation; a five-furrow disc plough has 
been used for the purposes of this publication, but appropriate allow¬ 
ances can be made where ploughs of other dimensions are used. In 
order to more clearly describe the constniction method the pegs have 
been replaced after each round of the plough so that the published 
photographs will illustrate the relative position of the bank to the 
pegged line. 
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First Series of Three Rounds: 

The first trip of the plough is made with the tractor centreing on 
the line of stakes which have previously been placed, during the survey, 
to establish the grade line of the contour bank. When the bank is 
completed, a point about half-way up the top side of the bank will 
correspond to the original survey line. 

When the far end of the bank has been reached, the stakes are 
moved downhill to mark the width of a uniform island illustrated in 

Plate 39; if desired, the island can be marked at the time the upper 

line is being surveyed. The width of the island varies according to 

slope and width of bank desired, as is indicated in Table 2. 



Plate 39. 


A unifomi width for the island may be marked by two men 
carrying a rope or stick of the required length, one tracing the path of 
the original survey line, the other placing stakes below^ it at the other 
end of the measuring device. A modification of this method may be 
adopted by utilising an implement of the appropriate width, and the 
bottom edge of the line marked by that implement becomes the guide 
line for the return trip. 


TABLE 2. 

Suggested Island Widths foh Different Slopes. 
Sloi)e. 


3 per cent, or iiuder 

4 per cent. 

5 per cent. 

6 per cent. 

7 per cent, or over 


Island Width. 

Feet. 

.. 12 
.. 11 
.. 10 
.. 9 

8 


Plate 39 shows the first round in the building of a bank where the 
marking out on the return trip is almost completed. Two complete 
rounds now follow, so that at the comineneement of round 4, fifteen 
furrows have been turned fiownhill on the top side and 15 furrows 
U|>hill on the lower side of the island. If a two-disc plough were usefi, 
this would represent seven rounds; for a three-disc, five rounds. 
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Second Series: 

After completing three rounds (15 furrows), the plough is utilised 
to roll the soil on to the island; the plough is advanced 12 inches closer 
in on the island to commence this round. 


r 



Plate 40. 



Plat© 4L 


Plate 40 shows this being done on the upper side, and Plate 41 
indicates the same procedure on the lower side. 

A further two rounds advance the soil mass 12 inches closer to the 
island, and complete a total of 15 furrows (seven rounds with a two-disc 
plough) for the second series. 
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In a previous publication, ‘‘Building Contour Banks with a Plough 
by the Island Method/* a system was described in which there was no 
“step in** to the island on the bottom side for rounds 4, 5 and 6; whilst 
that method is quite effective, it tends to leave a hollow on the lower 
side of the bank which is reduced in the method now being described. 



Plate 42. 



Plate 43, 
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Third Series: 

For the third series the plough is again advanced 12 inches further 
on to the island on both the upper and lower sides; the first half of 
this round (upper side) is illustrated in Plate 42, and the second half 
(lower side) in Plate 43. 

A further two rounds are necessary to complete the third series 
of 15 furrows; a total of seven rounds for this series if a two-disc 
plough is used. 

Fourth Series: 

In this series the plough is again advanced 12 inches further on to 
the island on the upper side, but in this series no '‘step in” is made on 
the island on the lower side; ploughing is simply continued out into the 
field on the lower side. The operation on the upper side is shown in 
Plate 44. 



Plote 44. 


A further two rounds follow, moving soil in towards the island 
on the upper side, and ploughing out into the land on the lower. This 
completes 15 furrows for the fourth series, representing seven rounds 
for a two-furrow disc plough. 

Fifth Series: 

The plough is again advanced 12 inches on to the island on the 
upper side, as illustrated in Plate 45, and with a “step in” of .12 inches 
on the lower side, shown in Plate 46. 

The channel begins to form as the dead furrow widens on the upper 
(right) side, and the island of unploughed soil has almost disappeared; 
a further two roimds on upper and lower sides complete this series. 



Plate 46. 
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Sixth Series : 

In the opening round of this series, the plough is advanced so that 
the soil from upper and lower sides meets as a crown. In this series the 
opening run is done on the lower side to reduce the difficulty of throw¬ 
ing soil up slope against the crown (Plate 47) ; the return run of thh 
round then completes the crown for the upper side (Plate 48). 



4 


Pktte 48. 
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Plato 49 



Plate 50 

The remaining two rounds of this series complete the bank insofar 
as plough work is concerned. 

Plate 49 shows the completed bank at the end of the sixth series^ 
including a total of 18 complete rounds with a five-disc plough; this 
represents 42 rounds with a two-disc or mouldboard plough, and 30 
rounds with a three-disc plough When a sundercut is used, similar 
principles apply, though the ‘*step in’’ allowed is usually less and a 
slightly wider area is ploughed. 

The appearance of plough built banks may be improved by the use 
of a light grader drawn by a farm tractor, to trim off irregularities, 
provide a better cross-section, and to improve the capacity of the bank. 
Plate 50 shows the completed bank after t\vo trimming rounds with a 
grader ditcher. 


[to be continued.] 
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Agriculture in the Fossifem Area. 

W. G. STEELE, Senior Adviser in Agriculture. 

'T'lIE area to be discussed in this article extends from Harrisville, 
^ sixteen miles due south of Ipswich, to the McPherson Range on 
the Queensland-New South Wales border, a distance of approximately 
tliirty miles. The western boundary, except for a few miles at the 
northern end of the district, is the Main Dividing Range, which along 
tliis section contains some of the highest peaks in southern Queensland. 
8})icer’s Peak, Mt. Huntley and Mt. Roberts are all over 4,000 feet. 
On the eastern side, the hills of the Teviot Range, halfway between 
Boonah and Beaudesert, fom the boundary of the district. Thus the 
district is actually situated in the angle formed by the junction of the 
IMcPherson and Main Dividing Ranges, and consequently the greater 
portion of the area consists of more or less elevated country interspersed 
with small valleys and creek flats. ^ 

The railway line from Ipswich branches at Munbilla, approxi¬ 
mately 25 miles from the (Uty. One branch traverses the hills and 
tei'minates at Dugandan, one mile beyond Boonah, and the other swings 
a little to the west, descends fairly rapidly to the floor of the valley, and 
passes through Kalbar, Fassifern and Aratula to Mt. Edwards. 

Settlement of the district commenced shortly after 1840, when 
grazing selections were first taken np. Sheep were tried in the early 
days but gave way to cattle after a few years. About 1900, dairy cattle 
were beginning to increase in niimbers and a butter factory was estab¬ 
lished. I3y 1910, with the introduction of closer settlement, farming had 
become the main agricultural indust:^-; dairying, pig raising and the 
cultivation of field crops were the major forms of production, and these 
still hold pride of place. 

The bulk of the land to-day is held on a freehold basis, and very 
little scope exists for further subdivision. The area is well watered 
by four main watercourses. Warrill and Reynolds Creeks traverse the 
district fi*om south to north, and after joining at a point near Kalbar, 
empty into the Bremer River. The Teviot Creek flows from Wilson's 
Peak northwards to Boonah and then turns to the east, where it passes 
through the Teviot Range and runs into the Logan River. Burnett 
Creek has its source close to the Teviot but does not follow the same 
direction, as it swings to the east and passes through the Maroon district 
to near J^thdowney, where it joins the Upper Logan, 
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CLIMATE. 

The average annual rainfall at Boonah over a period of 45 years is 
32.68 inches. This can be taken as a fair indication of the registration 
for an area within a radius of six miles from Boonah, but there appears 
to be a gradual falling off towards the north, where the Kalbar average 
is about an inch less than Boonah, with Harrisville two inches lower. 
In the foothills below the ranges the average yearly rainfall is probably 
over 40 inches, as rain frequently falls there in the wet season when the 
bulk of the district receives no rain. 

It is interesting to note that records of Coochin Coochin Station^ 
about six miles in a straight line from Boonah, which commence about 
1880, show annual falls of up to 50 inches, with an average for the first 
ten years of about 45 inches. This average gradually declined until by 
about 1905 it was very close to that shown for Boonah. 



Plate 51. 

FannB on Brigalow-Soltwood Scrub Country neor Boonah. 

In common with the general trend for this section of the State^ 
the bulk of the rain falls in the December to March period. In most 
years, however, the month of June, with an average of about 2| inches,, 
provides good moisture for winter fodder crops. Generally speaking^ 
periods of actual drought are rare compared with many other district® 
of Queensland. AVhile summer temperatures are sometimes high, the 
scrub areas with their moisture retaining subsoils can support crops 
for fairly long dry j)eriods without serious growth checks. The rainfall 
in September, October, and November varies considerably from year 
to year, but storms in this period usually provide sufficient moisture 
for most crops. Early planted maize crops, however, sometimes suffer 
as a result of this irregularity. In the winter, frosts are consistent, 
and these may continue well into August and occasionally September* 
In the scrub areas, the elevation minimises the risk of late frosts and 
pemits the planting of a number of frost susceptible crops, such 
maize, tomatoes and cucurbits, much earlier than on the alluvial country^. 
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SOILS AND VEGETATION. 

The area can be broadly divided on the basis of soils and vegetation 
into three main types of country, which very largely influence the 
particular types of farming activities carried on in the various districts. 
These are discussed in the following sections. 

Elevated Brigalow-Softwood Scrub Country. 

This area extends from just north of Road vale to Mt. Alford, a 
distance of approximately 17 miles, and has a width varying from 
two to eight miles. Roadvale, Teviotville, Kulgun, Kalbar and Templin 
are the main centres to the north of Boonali, and Dugandan, Milford 
and Bunjurgen to the east and south. 

The soils, which vary in colour from light brown to dark grey, are 
clay loams overlying stiff clay subsoils; the depth of the surface soil 
is from four inches to eight inches as a rule. On some of the upper 
slopes, lighter loams, varying in colour from red to dark brown, are 
found in small areas. Practically no timber remains on the lower and 
middle slopes, but is found only on the upper slopes where the land is 
too steep for cultivation. On the eastern and western upper slopes of 
Mt. French, between Boonah and Aratula, a heavy cover of lantana 
exists, but on the main scrub areas this pest is not widespread. 

Holdings in the scrub districts are small, generally between 90 
and 100 acres, but with many smaller areas down to 60 acres. Dairying, 
combined with pig raising and the growing of maize, pumpkins and 
occasional vegetable crops, is the main industry. 

The fertility of the soils is high and little use is made of artificial 
fertilizers. 

While steeply undulating in places, the bulk of the land can be 
ploughed; at times slopes of over 15 per cent, are cultivated. Paddocks 
as a rule are small, from 2 to 12 acres in extent, and this fact probably 
accounts for the low rate of soil erosion. Considering the length of 
time some of the fanns have been cultivated, it is surprising that 
serious erosion has not occurred. The probable explanation is that 
with the small paddocks there are no long runs of water and with i‘Ow 
crops interspersed with cover crops, such as lucerne, cowpeas, oats and 
other grazing crops, a modified form of strip cropping is acdiieved. 
Furthermore, the surface soil for the most part has a well developed 
structure (that is, it has a good tilth) which favours rainfall absorption 
and minimises run-off. 

Erosion has occurred and is still occurring, however, as evidenced 
by the yellow, stunted patches frequently seen in sorghum fields in 
summer and oat paddocks in winter, indicating that the subsoil has 
been reached. If general soil deterioration is to be prevented, measures 
must be taken by the farming community to check further loss. The 
ploughing-in of maize stubble and similar organic material should be 
adopted by all farmers and burning-off should be discontinued. 
Cultivation should follow the contours, and gullies should be left in 
gras^. If these methods are followed, it is likely that extensive earth¬ 
works will not be necessary. 
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The Alluvial Flats. 

Soils in these areas range from deep sandy loams to heavj’' clays, 
varying in colour from light brown to dark grey. The lighter alluvials 
generally are found along Reynolds Creek in the Charlwood area, and 
along parts of Warrill Creek near Aratula and Tarome. These are 
good potato soils. Other sections of the Warrill Creek lands are of a 
heavier nature and in places the alluvial merges into a heavy “black 
earth “ type. This is particularly so below Kalbar, where the prevailing 
soil types are clay loams to clays, except for a few chains adjacent to the 
ereek. While such soils are heavier than the normally recognised potato 
soils, nevertheless they are capable of producing good crops of potatoes. 
Further down Warrill Creek, on the eastern side near Wilson's Plains 
and Harrisville, an extensive area of black soil occui*s on which 
lucerne, wheat and oat crops are grown for making into chaff. 



Plate 52. 

Maixe Growing Below Mount French. 


Teviot Creek in its upper reaches traverses the heavy clay loams 
of the Cooehin and Bunjurgen areas where lucerne is extensively growni. 
Cuts of up to 30 ewt. of hay per acre are taken oif and in the flush of 
the season crops may be ready for harvesting four weeks after the 
previous cutting. Although water is available from the Teviot, most 
of the lucerne is grown under dry farming conditions. 

The total area of first class alluvial soil is estimated at approxi- 
mately 10,000 acres. The average size of properties in these sections of 
the district is about 120 to 130 acres. Such farms are usually made up 
of about 60 to 70 acres of good alluvial soil and the balance of “back" 
country which runs up onto poorer ironbark ridges or in some cases 
onto bngalow scrub. In odd cases where potatoes and other vegetables 
are grown 30 acres constitutes a living area. 
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Ironbark Ridge Country. 

These areas are not cultivated to any great extent, being used 
mostly for grazing dairy or beef cattle. The soil in the main is shallow, 
light brown or grey in colour, and with a clay subsoil; sometimes it 
overlies sandstone at a shallow depth. Narrowleaf ironbark {Eucalyptus 
crehra), spotted gum {Eucalyptus maculata) and Moreton Bay Ash 
{Eucalyptus tesselaris), with pitted blue grass {Bothriochloa decipiens) 
wire grasses (species of Aristida) and black spear grass {Heteropogon 
contortus), are the main native plants. 

A variation occurs near Harrisvillc, where the low ridges are 
composed of dark brown to black clay loam to clay soils. This area 
extends from Ilarrisville towards Peak Crossing and in places along 
the main Warwick Road to Amberley. The dominant vegetation 
comprises silverleaf ironbark {Eucalyptus melanophloia) in association 
with Queensland blue grass {Bichantliium sericeum) and pitted blue 
grass. 

WATER FACILITIES. 

The four cj’eeks in the district provide ample water in most seasons 
for stock and irrigation. Practically all farms along Warrill* and 
Reynolds Creeks are equipped with irrigation plants which pump water 
from the creeks. In most cases the banks are comparatively low and 
the water is easily reached. Plants are usually 3-4dnch systems, with 
the spray lines equipped witli butterfly sprinklers, although lately some 
fixed tyi)es have been installed. Power for the pumps is usually supplied 
by tractor or stationary engine, but the extension of power reticulation 
along Warrill and Reynolds Creeks is permitting the replacement of 
these units with electric motors. On a number of farms wells have been 
sunk at various distances from the creeks and ami)le water obtained 
for irrigation. These wells enable irrigation to be carried out during 
dry periods when watering from the creeks is restricted because of low 
supply. They also permit additional areas of land to be brought under 
irrigation without increasing the length of main lines required. 

The quality of water in Reynolds and Warrill Creeks is good, as 
also is that of Burnett Creek. The latter passes through a limited area 
compared with the other creeks but all farmers along its course utilise 
the water for irrigation. 

Along Teviot Creek, irrigation plants are not so numerous. As 
inentioned previously, the soils for some distance along the creek are 
of a heavy nature and not ideal for irrigalion. Potatoes are not grown 
extensively in this area and in most seasons lucerne is apparently able 
to obtain its water requirements without supplementary irrigation. Salt 
s|)rings entering the creek at several points also apparently aflfect the 
quality of the water for some divStance and impair its suitability for 
irrigation. 

In the scrub areas water at times is short. In most cases, dams are 
the main source of supply, with supplementary supplies from bores. 
Very often the quality of water in the bores is poor and many samples 
submitted for analysis have shown from 500 to 1,000 grains of common 
salt per gallon. Bores generally are from 90 to 150 feet deep and yield 
500 or more gallons per hour. The majority of dams are of overshot 
type and of small capacity; two or three are usually found on each 
farm. In the winter months, if autumn rains have been less than usual 
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or have been of a steady nature, run-off is low and dam water becomes 
short. However, with the assistance of local boring plants and bull¬ 
dozers, conditions are improving. 

PASTURES. 

Native Pastures. 

The bulk of the pastures consist of native species, mainly Queens¬ 
land blue, rare blue (Bothriochloa intermedia) ^ pitted blue and windmill 
grasses (species of Chloris), Three-awned spear grass (Arhtida 
ramosa), other wire grasses (species of Aristida) and black spear grass 
are found mostly on the poorer ridge country and the blue grasses on 
the alluvial soils. Other grasses include kangaroo grass (Themeda 
anstraln), rat's tail or Parramatta grass {Sporoholus herteroanus) and 
love grasses (species of Eragrostis) On the scrub areas, wliere the 
acreages are small, most of the land is cultivated and the pasture area 
frequently consists of the poorer and more broken sections. 



Plate 53 

Fasgilem Vatt«T Alluvlals. from Charlwood. 

Introduced Pastures. 

Little has been done to improve the carrying capacity of these areas 
by the development of better pastures and stock owners generally rely 
on cultivated fodder crops for supplementary feed. Paspalum, however, 
has become established over a considerable portion of the scrublands 
and now forms a high proportion of the available pasture on all but the 
poorest country. It has spread in a similar manner on the better soils 
of the forest land, particularly adjacent to the watercourses. In most 
seasons this grass provides a good bulk of feed but is inclined to gro'w 
rankly under good conditions, particularly if understocked. This results 
in the production of a mass of seedheads which are heavily infested 
with ergot. On scrublands, Kiodes grass (Chloris gayana), introduced 
about 1905, has established itself on country too poor or too dry iot 
paapalum. It appears to be spreading slowly. 
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Both paspalum and Rhodes grass swards, particularly the former, 
have become heavily matted and would benefit greatly by renovation 
and topdressing. Carrying capacity of the better class scrub pastures 
is estimated at about one beast to three acres, and that of the poorer 
pasture types one beast to six acres. Beef cattle on the flats and lower 
slopes are grazed at the rate of about one beast to four or five acres, 
with one beast to ten acres on the ridges. On several scrub farms 
small sowings of kikuyu grass (Pejinisetiini clandestinum) have made 
excellent showings and this grass could be planted more extensively. 
Odd patches of Para grass {Brachiaria purpurascens) have also done 
well. In the winter, Toowoomba canaiy grass (Fhalaris tuherosa) 
grows rapidly and provides a good body of feed. Trial sowings of 
Wimmera rye grass {Lolium rigidum) have not produced encouraging 
results. 

Pasture Legumes. 

Native species include two twining types—rhynchosia {Ehynchosia 
minima) and glycine pea {Olycine tahacina) —and tick trefoils (species 
of Besmodiwm)^ none of which gives sufficient bulk to be of much 
benefit ; a species of Lespedeza also occurs which shows some promise 
and is readily eaten by stock. The naturalised burr medic (Medicago 
denticulata) and a small species {Medicago minima) are the outstand¬ 
ing legumes in the winter and spring pastures. If ample rain falls in 
the autumn, a very large body of feed is provided by these species, 
particularly on the heavier soils. 

A species of vetch (Vida sp.) introduced into the Maroon district 
about fifty years ago also appears regularly in the late autumn and 
provides a good body of feed which is readily eaten by stock. Isolated 
patches of this plant have been noted in other parts of the district. 
White clover {Trifolimi repens) was first grown in the district at 
Coochin some years ago. It is now well established on parts of the 
Coochin flats but apparently requires regular topdressing with super¬ 
phosphate to make maximum growth. Recent attempts to establish 
several types of clover have not been very successful, though red clover 
(Trifolium pratense) has made good growth in places. 

WEED PROBLEMS. 

The main weed problems are associated with cultivated fields and 
include nut grass, noogoora burr, Johnson grass, bell vine, woolly-top 
Rhodes grass, star thistle and sw'amp dock. 

Nut Grass {Cyperus rotundiis). —This weed is confined mostlv to 
the alluvial country, though in places it lias become established in scrub 
areas. While remaining a constant menace, it is kept more or less in 
check by cultivation and careful management. Lucerne planted in the 
autumn usually has made sufficient growth by the spring to check the 
growth of the weed. Spring planted potatoes normally are not troubled 
because cultivation commences before the nuts'' have made much 
growth. The autumn potato crop is sometimes affected by excessive 
growth of the pest if wet weather is prolonged after planting. Small 
patches are usually dug out by hand and carried off and burnt. 

Noogoora hurr {Xanthium pungens)—SeaHonal conditions affect 
the development of this weed, which is worse in some years than in 
others. Usually it is controlled by mowing, cultivation or chipping, but 
increased use is now being made of hormone weed killers. 
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Johnson grass (Sorghum halepense). —In some localities this pest 
has a good hold. Control has sometimes been obtained by intensive 
cultivation and fallowing, followed by lucerne or some other cover crop. 
Sodium chlorate weedicides have been used on isolated patches with 
good results, and the treatment is expensive for large areas. 

Bell Vme or Convolvulus (Ipomaea pleheia). —This pest is particu¬ 
larly bad in some scrub areas, where it grows prolifically in maize crops 
ill very wet seasons. The only forms of control practised are cultiva¬ 
tion, chif)ping, and rotating maize with cover crops such as cowpea. 
Bell vine is susceptible lo hornione weedicides. 



Plate 54. 

Alluvial Flats Along Reynolds Creek.—This is an extension of the alluvial 
country shown in Plate 53. 


Woolly4op Rhodes or Feather-top Chloris (Chloris virgata), —In 
alluvial country, woolly-top Rhodes grass often becomes established in 
declining lucerne stands. Renovation of lucerne paddocks is of consider¬ 
able assistance in controlling the grass, and topdressing with super¬ 
phosphate, by keeping the lucerne in active growth, also helps. 

Star Thistle (Centaurea calcitrapa). —This plant is a new weed 
which has recently been discovered in lucerne crops in the district. So 
far it has not spread widely, but is a potential danger. 

Swamp Dock (Bumex hrownii), —This weed has become a common 
pest of lucerne fields in the last few years. In addition to robbing the 
lucerne of moisture and plant foods, it also, because of its succulence, 
makes curing of the hay difiScult. Chipping and treating patches with 
power kerosene are methods used to eradicate the pest. 

AOEICULTURAL OEOPS. 

Potatoes. 

The Fassifern district grows an appreciable proportion of the 
State’s crop of potatoes. Practically the entire crop is grown under 
irrigation along Warrill, Reynolds and Teviot Creeks and to a lesser 
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extent Burnett Creek. Small areas are grown in the scrub country 
from Eoadvale to Diigandan, but these are non-irrigated and usually 
do not exceed half an acre in extent. The crop from these plots is used 
for home consumption and only in good seasons does it add much to 
the output from the district. In the main producing areas of Aratula, 
Tarome, Chari wood, Fassifern Valley and Kalbar, the average area is 
about eight acres, with some growers handling up to 20 acres. 

Irrigation from the creeks or wells allows i>lai5ting to be carried 
out at tlie required time without being dependent on rain; all watering 
is by means of the spray system. Planting times are normally July 
for the spring crop and February for the autumn crop. Difficulty is 
sometimes experienced in establishing the autumn eroi> if wet weather 
is continuous at planting time. Mid-March is considered to be about 
the limit for'late ])lanting owing to the danger of frost damage. On 
the other hand, it is not considered advisable to X)lant later than mid- 
August for the spring crop, as the later stages of development of the 
crop will be taking place under conditions of high temperature. Potato 
crops usually follow lucerne, pumpkins or fodder crops, or are planted 
following the ploiighing-in of a green manurial crop, usually Poona pea. 
Because of the practice of planting with irrigation, seed for* the 
spring crop is usually cut into fairly small setts so that a planting rate 
of about four bags per acre is used. Rows are usually placed 27 to 33 
inches apart, with plants spaced at 12 to 15 inches in the row. Whole 
setts are recommended for planting the autumn crop because then thence 
is less risk of rotting under excessively wet conditions. Seed for this 
latter crop is saved from the spring crop. 

In recent years, the use of fertilizers has increased and now most 
growers use some form of artificial fertilizer for potatoes. Proprietary 
mixtui'es containing a high proportion of nitrogen are commonly used 
with good results. Tests by the Department of Agriculture and" Stock 
have shown that straight sulphate of ammonia gives equally good results. 
The fertilizer is sown in the drill when planting by hand. Increasing 
use is being made of mechanical planters, some of which are equipped 
with fertilizer hoppers. 

Factor is the most popular variety and has given excellent results 
on all farms. Katahdin is probably next in order of popularity, though 
its tendency to set tubers close to the surface makes it disliked by some 
growers. The recently introduced Sebago variety appears promising; 
small areas of Manhattan and Bismarck are also grown. 

The handling of the potato crop is highly mechanised in the 
Fassifern, due chiefly to the fact that an efficient elevator type digger 
is manufactured in the district. Practically every grower of three acres 
or more has a mechanical digger of some type. Planters' and spray 
machines for the application of insecticides, of both local and outside 
manufacture, are also extensively used. 

Yields vary with soils and season, but crops of six tons per acre are 
normally expected on good, well prepared potato land, and 8-10 ton crops 
are frequently dug. 

Lucerne. 

Approximately 10,000 acres of this crop are grown and about 75 
per cent, of the area is used for grazing dairy cattle or for making hay 
for consumption on the property. In the scrub areas lucerne fields 
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rarely exceed five acres in area, and excess gro^h made during the 
summer is stored in sheds or stacks. On the alluvial lands larger areas 
of up to 50 acres or more are grown for hay and chaff. Three pick-up 
baling machines are now operated in the district and are available for 
a limited amount of contract work, but most of the hay is cut into chaff. 
Spray irrigation is used on the crop on Warrill and Reynolds Creeks. 
Yields vary from 15 cwt. to 30 cwt. per acre and usually average about 
18 to 20 cwt. 

Maize. 

This crop is grown on most farms, but the bulk of approximately 
8,000 acres is in the scrub districts. Nearly all the maize grown in the 
area is used for feeding stock on the growers’ own farms and 
comparatively little is exported. 

Yellow Dent strains predominate, but Learning and Ninety-Day 
varieties are also favoured. Red maize is not largely grown and there 
are ver}" few growers of white maize. Hybrid maize is gaining popular¬ 
ity, the strain Q716 having given particularly good results. Yields 
vary from 24 to 30 bushels per acre in poor seasons to 60 bushels or 
more under more favourable conditions. Planting may commence as 
early as July in the elevated scrub areas, but on the alluvial flats August 
and September are the earliest months for planting. Planting may be 
continued up to late January but November appears to be the safest 
month. 

Pumpkins. 

Both table and cattle types of pumpkins are grown in quantity. On 
the alluvial country they are grown in rotation with potatoes and 
irrigated when necessary. In the scrub areas early planting of this 
crop and other cucurbits sometimes allows the farmer to realise good 

prices on the market when these vegetables are in short supply. 

* 

Grain Sorghum. 

Small areas of grain sorghum are grown. Yields of up to 90 
bushels have beep obtained on good soils and in an average season 60 
bushels per acre is a reasonable crop. Wheatland is the variety most 
widely grown. With the introduction of more headers into the district 
the area under grain sorghum will probably increase. 

Wheat. 

The area under this crop has increased over the last few years but 
probably does not exceed 1,000 acres. Yields as high as 60 bushels per 
acre have been obtained but the restricted size of properties and the 
ability to grow more profitable crops limit the expansion of this crop. 
Warput variety has given good results to date. 

Broom Millet. 

The area devoted to this crop has declined over the past ten years 
due mainly to labour shortage. Excellent samples of the crop are still 
grown, though the Moogerah district is the only one now producing 
broom millet. The average yield is about 8 cwt. of broom per acre. 

Miscellaneous Crops. 

Winter and summer fodder crops are grown extensively. Of the 
former, oats, barley and wheat are the main types, with oats the most 
widely grown. Field peas are occasionally grown with wheat or oatSi 
Algerian is the most popular variety of oats, while Belah and Buddah 
are favoured for later sowing 
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Summer fodder crops include millets or panicums, Sudan grass 
and sweet sorghums, the last being the most widely grown. Plantings 
are made as soon as frost danger is past, and are carried on until the 
autumn. Cowpeas are used with panicum (millet) or may be planted 
without any other crop. 

Onions are cultivated on a few farms in the irrigated areas, particu¬ 
larly near Harrisville, where one grower has about 20 acres. 

HORTICULTURAL CROPS. 

Vegetables are grown mostly in the ^vinter on the scrub area from 
Roadvale to Boonah. Tomatoes are probably the most popular of the 
small crops and several growers make a specialty of this crop. Marglobe 
and Break-o-Day are the main varieties. ^ Cauliflowers, cabbages, 
cucumbers, beetroot and peas are also grown in smaller areas. 

With the exception of several isolated patches of bananas, fruit 
crops are not commercially grown. 



Plat© 55 

Vi©w From Mount AUord Towards Boonah. Acrou Bunjurgon Flots. 


DAIRYING AND MIXED FARMING. 

Dairying is the main form of agricultural activity in the district. 
Practically every farm in the scrub areas depends on dairying and pig¬ 
raising for its existence. On the alluvial country the proportibn of 
dairy farms is slightly less, as crop growing is the major occupation 
of some farmers. Approximately 750 suppliers send cream to the Boonah 
Butter Factory, which is a branch factory operated by the Queensland 
Farmers' Co-operative Association. At the northern end of tiie district 
some cream is despatched to the same Association's factory at Booval, 
while milk is also stxpplied for the bottled milk trade in Ipswich. One of 
the Brisbane bottled milk companies also obtained supplies from this 
part of the district. 
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Production of butter at the Boon ah factory varies from about 22 
tons per week to over 50 tons. The average size of herds is from 20 to 
30 head of milkens, with slightly smaller numbers in the scrub districts. 
A.I.S. and Jerseys are the most popular breeds and there are several 
good herds of Friesians. Pig-raising combined with dairying is an 
important industry. 

Conservation of fodder, usually in the form of hay (mostly 
lucerne), is carried out on many farms, while a number of scrub farms: 
are equipped with silos. Shortage of labour has been responsible for 
a number of silos remaining empty, but a silo-filling unit has recently 
been organised by a local contractor. This consists of an ensilage 
harvester and two trucks fitted with extended sides to follow behind 
the harvester. With this unit available it is hoped that greater use 
will be made of the present silos and that more silos will be coustriuded* 
There are no machinery pools in the district, but a number of contractors 
are available for ploughing, planting, cultivation and harvesting of all 
crops normally grown in the district. 

GRAZING INDUSTRY. 

In spite of the predominance of agriculture and dairying, the 
grazing industry is active. In the foothills of the Main Dividing and 
McPherson Ranges are found a number of grazing properties of approxi¬ 
mately 5,000 acres. In addition, smaller properties of from 600 to 
1,000 acres in area are maintained by farmers as additional areas to 
their agricultural holdings. These smaller properties each turn off 
about 50 to 100 head of fat cattle every year. It is estimated that there 
are about 15,000 to 18,000 head of beef cattle in the district. Carrying 
capacity of the pastures grazed varies from one beast to ten acres on 
the poorer ridges to about one beast to four or five acres on the flats. 

An interesting departure is the grazing of sheep on a property near 
Kents Lagoon, Kalbar. The area of 640 acres is composed mainlj'^ of 
poor ridgy country carrying black spear grass. Approximately 100 
acres adjacent to the lagoon, mostly heavy clay loam and silty loam, 
have been sown to lucerne. The sheep are pastured on this for a short 
time every day in addition to grazing outside. The owner has a property 
near Richmond, North Queensland, and brings down mobs of about 
2,000 head at a time. These are held on the Kalbar property for about 
six weeks before being marketed in top condition. 


TOBACCO SEED FOR SALE. 

The Department of Agriculture and Stock now has fresh stocks of 
tobacco seed for sale to Queensland farmers. 

The following varieties are availableCash, Gold Dollar, Virginia 
Brightleaf, Mammoth Gold, '‘400’’, Yellow Special, and Hicks. 

Owing to a limited supply of Hicks, no more than one ounce can 
be supplied to each buyer. 

^ The price of seed is three shillings per ounce cash with order or 
0,0. D. 
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Pruning Shy Bearing Grape Vines. 

F, A. L. JARDINE.* 

OOME varieties of grapes do not set satisfactory crops of fruit. They 
^ are regarded b}" growers as shy bearei’s which, if grown to any 
appreciable extent, depress the annual crop output from the vineyard. 
The quality of the fruit carried by some of these varieties is very good 
and the market pays high prices for it. However, the area planted is 
small and is not likely to increase until methods of improving yields 
are discovered. 

In the Stanthorpe district, the two varieties Purple Cornichon and 
Waltham Cross do not yield well, the former being the worse offender. 
The fruit of both is excellent and finds a ready sale. 

EFFECT OF PRUNING. 

Certain varieties of grapes are known to be most fruitful when 
pruned to one particular system. In Queensland, pruning systems in 
vineyards have followed current practices in other Australian States 
and overseas and may not be the best available for local conditions. It 
was therefore decided to compare three systems of pruning on the 
Purple Cornichon and Waltham Cross varieties. The two methods of 
pruning most widely practised at present on these varieties are the 
Unilateral Cordon system of short pruning and the Bordelaise Espalier 
method of long pruning. The systems selected for trial were:— 

(a) Unilateral Cordon short pruning, a system in which the vine 
is trained to one arm with two canes at each spur. One of 
these bears the current season’s crop and is completely 
removed in winter; the other is shortened to two buds at 
the same time (Plate 56). 

*Mr. Jardine died in April last at the age of 57. He joined the Department 
shortly after World War I., in which he served with the 5th Light Horse Regiment, 
and was engaged in advisory and experimental work in Queensland orchards and 
vineyards up to the time of his death. The numerous articles on grape growing 
published in this journal by the late Mr. Jardine indicate the special interest which 
he took in the crop, and Queensland viticulturists in particular will feel the loss 
of this experienced and enthusiastic officer. 





UnilotMral Cordon Short Pruning. 



Plate 57. 

CasomOTO Cordon Long Pruning. 

(6) Casanave Cordon long pruning, in which the vine is trained^ 
as a Unilateral Cordon until the spurs are established. The 
upper of the two canes at each spur is then pruned to a rod 
of live or six buds and tied down to the main arm; the lower 
cane is cut back to two buds (Plate 57). 

(c) Bordelaise Espalier long pruning, which is suited to over- 
vigorous vines. A short spur is retained on each side at the 
top of the main stem. The upper cane at the spur is cut 
to a rod of four or five buds and tied to the bottom wire as 
a bow. The lower is eiU to two buds and supplies the spur 
wood for the following season (Plate 58). 

The trial commenced at Stanthorpe in 1945 and continued for a 
period of four years. Yields were taken in summer, and each winter 
both the weight of the prunings and the lengths of the canes removed 
were recorded. 
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Plate 58. 

Bordelaise Espalier Long Pruning. 


Results. 

The crop yields and growth data are summarised in Tables 1 and 2, 


TABLE 1. 

Effect of Pruning Methods on Yield —Cases per Acre. 


Method of Pruning. 


Waltham Cross. 



Purple Cornlchon. 

1946. 

1047. 

1948. 

1949. 

1946. 

1947. 

1948. 

1949. 

Short Pruning (Unilateral 
Cordon) . . 

446 

♦ 

898 

128t 

606 

479 

679 

59t 

Long Pruning (Casanav© 
Cordon) . . 

1,004 

* 

982 

1591 

740 

598 

811 

40t 

Long Pruning (Bordelaise 
Espalier) . . 

878 


749 

1401 

769 

463 

620 

36t 


• Crop completely ruined by grey mould, 
t Vines seyerely damaged by late frosts in September. 1948. 


TABLE 2. 

Effect of Pruning Methods on Plant Vigour (Growth per Vine in 

Inches.*) 


Method of Pruning. 

Waltham Cross. 

Purple Cornlchon. 

1946. 

1947. 

1948. 

1946. 

1947. 

1948. 

Short Pruning (Unilateral 
Cordon) 

1,410 

1,761 

1,678 

1,032 

760 

701 

Long Pruning (Cosauave 
Cordon) 

1,289 

1,396 

1,648 

1,023 

740 

689 

Long Pruning (Bordelaise 
Espalier) . . 

856 

806 

1,139 

894 

617 

644 


♦ Eeoorded at each pruning period in winter. 
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Yields. 

The yield data reflect two of the hazards associated with grape 
growing in the Granite Belt. In 1947 excessive rain during the later 
stages of bunch maturity coincided with a severe outbreak of grey 
mould. In the Waltham Cross variety the wastage reached such propor¬ 
tions that little or no fruit was harvested from the vines. The Purple 
Cornichon vines suffered less, but the harvested crop was much below 
normal. 

In 1949 late spring frosts occurred when the vines were in full 
growth. Though repruned to dormant eyes as soon as the full extent 
of the damage to the canes was apparent, only a very light crop set and 
the crop harvested in 1949 was extremely small. The yields in 1947 
and 1949 are therefore of little value for comparative purposes. However, 
two points may be inferred from the records. Firstly, Waltham Cross 
yields more heavily than Purple Cornichon regardless of the pruning 
"system used. Secondly, the Casanave Cordon system of long pruning 
seems more suitable for both varieties than the two alternative systems 
at present practised^ namely Unilateral Cordon short pruning and 
Bordelaise Espalier long priming. 

Vigour. 

Any loss of vigour associated with faulty pruning methods would 
be reflected by a drop in both the length and weight of the prunings 
during the later part of the experimental period. No such drop is 
apparent in 1947 and 1948, by which time the vines had been trained 
and the annual treatment stabilised. 

RECOMMENDATIONS. 

It would be premature^to draw final conclusions from a grape vine 
pruning project extending over only a few seasons, and more detailed 
work is now in hand. However, the data already available suggest that 
both the Waltham Cross and Purple Cornichon varieties should be 
pruned to the Casanave Cordon system. The method certainly deserves 
a trial in vineyards containing any considerable number of vines of 
these varieties. 

Further, the yields obtained from the Waltham Cross variety 
indicate that further plantings should be worthwhile in the Stanthorpe 
district; grower returns should he satisfactory. 


CHANGE OF ADDRESS. 

Journal subscribers notifying change of address should state 
their full Christian names and surname as well as their full 
former and new addresses. 

Address all communications to the Under Secretary, 
Department of Agriculture and Stock, Brisbane. 
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Europecm Foul Brood of Bees. 

C. E. EOFF, Apiary Inspector. 

P'UROPEAN foul brood, an infectious disease of bees, was found for 
^ the first time in Queensland in one hive of an apiary near Warwick 
during April of this year. The disease has caused heavy losses, particu¬ 
larly amongst black bees, in other parts of the world. 

The disease is caused by a bacterium {Bacillus alvei) which infects 
young larvae of all three castes. The infection may cause a serious 
reduction in the number of workers emerging from the combs, with 
consequent decline or death of the colony. Nurse bees play an important 
part in spreading European foul brood within the hive. In a dearth 
period, the juices of dead infected larvae are sucked up by the nurse 
bees and incorporated with food, which is then fed to other larvae. The 
practice of equalising colonies by exchanging brood combs spreads the 
disease within the apiary. Robber bees, by taking new honey placed in 
cells which recently contained diseased larvae, are also responsible for 
hive-to-hive infections. Contaminated honey after storage for three 
months has not proved a fruitful source of infection. Overseas experi¬ 
ence indicates that the disease is unlikely to be transmitted by equipment 
such as hives and tools or by the clothes or hands of the beekeeper 
unless infected honey is directly robbed from such sources. 

Features of the Disease. 

European foul brood is essentially a disease of weak colonies of 
common black and hybrid bees. Italian bees are seldom affected, and 
this is one of the reasons for the early popularity of this race. 

Brood is likely to be infected during any season of the year. 
However, the severity of the disease in a colony is governed to some 
extent by the quantity of food available. In regions where the main 
honey flow is experienced during spring or early summer, European 
foul brood causes practically no losses. A honey flow supplying nectar 
continuously tends to hasten recovery of infected colonies; the bees are 
more vigorous and will quickly remove diseased material from the liiA^e. 
In colonies where self-recovery has apparently taken place, re-appear¬ 
ance of the disease the following year often occurs, and in the meantime 
spread to other colonies is likely. 

Infected honey is not injurious to humans. 
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Symptoms. 

In diagnosing the disease the following points should be checked 
before coming to the conclusion that European foul brood is present. 
It is obvious that a newly infected colony will not exhibit all the points 
enumerated. 

1. The colony is noticeably weak. 

2. Decaying larvae and scales are removed by the bees, with the 
result that a frame of brood assumes a speckled or mottled appearance, 
due to the presence of empty cells. This irregular appearance becomes 
more pronounced as the disease develops. 

3. This disease is essentially one of unsealed brood, the majority of 
larvae dying usually within five days after hatching from the egg. 
Occasionally some larvae survive until the cells are sealed. Sunken and' 
perforated cappings may be observed, but this is by no means common. 

4. Instead of remaining in the normal coiled positions typical of 
young healthy larvae, those infected become restless, move about inside 
the cells, and occupy a variety of unnatural positions. The irregularity 
of the positions of larvae is an important symptom. 

5. The plump glistening appearance of healthy brood disappears. 
The earliest noticeable change in diseased larvae is a slight yellowish or 
yellowish-grey discolouration accompanied by the collapse of the larvae. 
At this stage larvae are translucent and watery, before becoming pasty 
and sticky or porridge like. Occasionally decayed material may rope; 
the thread of the material that ropes out is coarse and lumpy in 
consistency. Finally, diseased material dries into a yellowish, greyish 
or nearly brownish-black scale. A very distinct characteristic of this 
disease is the lack of adhe^veness of the decomposing material, especi¬ 
ally of the scale to the cell wall. This feature enables strong colonies 
to remove the diseased material from the cell. 

6. The odour of diseased material may be slightly sour or yeasty, 
or the material may develop a repulsive carrion odour. 

Preventive Measures. 

If the following measiires are carried out very little loss will be 
incurred from European foul brood. 

1. Introduce a hardy strain of the Italian race of bees. 

2. Requeen at least every two years. 

3. Maintain colony strength by providing the food, hive space and 
protection required for each particular period of the year. 

Treatment of Infected Colonies 

Several methods of treating the disease are practised overseas where 
the disease is firmly established. Where the disease is widespread, 
methods adopted are those of minimisation and not of eradication. In 
Queensland, effective eradication is desired. The present negligible 
losses caused by this policy are justified in view of the substantial 
losses that would be suffered by the industry generally if the disease 
became established. 
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Diseased hives should be handled in the following manner, which 
is the safest and most economical:— 

!• The destruction of diseased colonies should take place in the 
evening when all the bees are in the hives. 

2. Dig a pit of a size suitable for the number of colonies to be 
destroyed. 

3. Kill all bees in the diseased hives with calcium cyanide; about 
two teaspoonfuls of the poisonous powder should be put through the 
entrance of each hive before closing it. Extreme care should he taken 
to avoid inhaling the poisonous gas given off hy the cyanide. If calcium 
cyanide is not readily available, the hive entrance should be closed, a 
pint of petrol sprinkled over the top frames, and the top cover replaced. 

4. Build a fire in the pit, and as soon as it is burning well, add the 
dead bees and combs. The only parts of the hives not to be burnt are 
the bottom boards, the hive bodies of the brood nests, the bodies of the 
extracting supers, and the top covers. 

5. Scrape the inside surfaces of the iinbumt parts of the hives and 
burn the debris. 

6. After all diseased material has been burnt, spade the ground 
down, refill the pit, and pack well. 

7. Sterilize the undestroyed, contaminated hives and hive parts 
by either boiling for half an hour in 1 per cent, caustic soda solution 
or scorching to a dark-brown colour with a blow torch all the inner 
surfaces and edges. 

Legislative Eequirements. 

Under The Apiaries Act of 1947 it is provided that any beekeeper 
in whose apiary any disease appears shall immediately* notify, in 
writing, the Under Secretary, Department of Agriculture and Stock, 
Brisbane. 

Irrespective of the legal requirements, any beekeeper who notices 
unusual brood symptoms in his apiary should, for his own sake, com¬ 
municate with the Department in order that assistance may be rendered 
in treating the infection. 


OPEN SEASON FOR WILD DUCK AND QUAIL. 

An Order in Council has been issued declaring open seasons for 
wild duck (except Burdekin duck) and quail in various districts. 

In District No. 1 (which includes the Pastoral Districts of MoVeton, 
Darling Downs, Wide Bay, Burnett, Maranoa, Warrego, Gregory South, 
and that portion of Leichhardt south of latitude 25), an open season 
has been declared for the period August 1st to September 30th, 1950, 
There will be no open season for quail in this district. 

In the rest of Queensland, an open season for both duck and quail 
has been fixed for three months, from August 1st to October 31st, 1950. 

No person may take more than 20 wild ducks and 25 quail during a 
period of 24 hours. 
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Wool and Its Classing. 

C. J. PAYNE, Senior Wool Classer, Sheep and Wool Branch. 

¥N Australia wool is sold by auction, and the object of classing is to 
*■* present the clip in a form which will will be most attractive to the 
buyers and which will assure maximum competition at the sales. As 
quality in its widest sense, staple length, tensile strength, colour and 
condition are the main characters influencing the way in which the 
wool will be utilised, due regard must be paid to them in deciding upon 
the class in which any fleece will be put. 

Buyers prefer ‘‘bulk’^ (five bales and over) to star lots (under five 
bales) and accordingly it^is advisable, when classing a clip, to make as 
few lines as possible. If a buyer can fulfil an order from one line the 
manufacturer is assured of raw material which is uniform in quality as 
well as containing a comparable amount of dust, seed and burr. As 
similar wools require the same treatment in manufacture, this is a 
distinct advantage. 

If the wool is badly classed and contains fleeces of various staple 
lengths and of different colours, handle and condition, the buyer has 
no option other than to value the whole line according to the quality 
of the worst wool it contains. Because of the amount of work in re¬ 
sorting, a badly classed line might be passed over as an uneven lot, and 
is not likely to command a reasonable price. 

SKIRTING. 

After the wool is shorn, the shed hands jnek up the fleeces and 
throw them out on the wool tables. Picking up and throwing the fleece 
is an important operation, as badly spread fleeces are hard to skirt,, 
either too much or too little wool being removed. The picker-up should 
take hold of a breech in each hand, lift them up and draw them 
around the fleece. It is then thrown out on the rolling table, with tip 
upwards and neck forward. 

The edges of the fleece usually contain most of the burr and seed,, 
and the fatty ends and stained pieces which result from the accumulation 
of wax under the front legs and from urine stain. These are separated 
while the fleece lies on the table, and this process is known as skirting 
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(Plates 59-61). If the fleeces are free from seed and burr, only the 
fatty ends and stains have to be removed. If burr and seed are spread 
extensively through the fleece, they are ignored, and fatty ends and stains 
alone are removed. Excessively heavy skirting would spoil the bulk 
of the fleece, and the seeds and burrs can be removed during manufac¬ 
turing by a process known as carbonising. 



Plate 59. 

Comxnencemont of Skirting. 



Plate 60. 

Shoulder Wool Turned In. 


Plate 61. 

ffldrthig the Breech End. 

Rough breeches should be skirted off aU fleeces, whether seedy or 
burry. 
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OLASSmO MERINO WOOL. 

After the skirtings have been removed from the fleece, the neck 
wool is thrown in and the two sides are folded across. The fleece is then 
rolled into a ball, from breech to neck, with the cut end out and leaving 
the shoulder wool showing (Plates 62-66). The fleeces are then 
presented to the classer, who classifies them and puts them in their 
appropriate bins. 



B 


Plate 62. 

Commenceme&t ol Rolling. 



B 


Plate 63. 

Second Movement In Bolllag.— ^The fleece has been folded once. 



Plate 64. 

Fleece Folded the Second fhne Is the Some Direction ond Rolling Commenced 
irom the Breech l^d. 
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Plate 65. 

Rolling Completod/ Exposing lo View Rib and Shoulder Wools. 



Plate 66. 

Fleece Incorrectly Rolled and Showing Unattractive Portions oi Fleece. 

When elassing Merino wool the most iniportant features to consider 
are staple length, quality, tensile strength, colour and condition. 


Staple Length. 

Staple length determines whether the w^ool is suitable for the 
\vorsted or the woollen trades. The longer stapled wools go into worsted, 
while the shorter w^ools can be utilised for woollen manufacture. The 
staple length of Merino wool may vary from inches to 4 inches, but 
wmols which are excessively long, through being overgrown, are at a 
disadvantage in manufacture because special machinery is required to 
handle them. English or Bradford combs can handle wool from 24 
inches to 4 inches in length, while W’^ools as short as inches may be 
processed on French combs. 


Quality. 

Quality in Merino wool connotes count in relation to handle. The 
number of crimps per inch is usually accepted l)y the trade as a reason¬ 
able guide to the count, and therefore as being indicative of the number 
of hanks of yarn which can be spun from one pound of clean scoured 
tops. One hank contains 560 yards of yarn and up to 80 hanks might 
be made from one pound of clean scoured tops produced from fine 
Merino wool. Such a wool is referred to as 80 count, or as an 80’s 
Merino. If only 60 hanks of yam could be spun from a pound of clean 
scoured tops, the wool would be classed as a 60 \s. The usual range of 
counts in Merino wool is from 60’s to 80’s, though some are finer and 
a few may be coarser, or stronger, as they are called. The range of 
counts is shown in Plates ST-OO, and a fine Merino fleece in Plate 70. 

Handle is an important characteristic of all wmols, which should be 
soft, but full. Wools which combine soft handle with fine fibre diameter 
are in demand by the manufacturer. Those which are harsh in handle 
and coarse in fibre diameter are not so popular, though soft handling, 
medium to strong wools are always in demand. 
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Plate 67. 

Wool Samples Showing Counts from 80's to 54's. 



Plate 68 

Wool Somples Showing Counts from 50*s to a2's. 

[lllrntrationn for Platen 59-68 me from a boohht of thi Yxctounn Department of Agriculture 3 
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Plat© 69- 

Merino Wool Samples.~-From left—strong (60's); medium (64's); fin© (70's); 
superfine (80's). 



Plat© 70. 

A Fine Merino Fleece. 
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Tensile Strength. 

Tensile strength is also referred to as soundness, and it is an 
important quality in all wools. Unsound or tender wools brea^ 
frequently during manufacture and they produce a large amount ol 
noil. Long stapled wools may become, in effect, short stapled ones if 
they have a ''break’’ at about the centre of the staple, and may have 
to be handled as short stapled wools during manufacture. 

Colour. 

Bright wools which will be white after scouring are ideal. Dull, 
heavy coloured wools will not dye so well, and even after dyeing they 
do not reflect the light to the same degree. 

Condition. 

Condition refers to the amount of yolk, dust, earth, burr or seed 
contained in the wool. As wools are bought on a calculated clean 
scoured basis, a high percentage of foreign matter wnll decrease the 
yield and lower the price. 


Lines of Fleece. 

fSupposing a grower shears 2,000 to 5,000 Merinos, the following 
lines could be made:—AAA, AA, A, FLEECE (cast line), A1 (long 
and strong), COMBING (wshort and strong). 

AAA ,—AAA would comprise wool of good combing length (2J-4 in.) 
and good colour, sound and light in condition, and of a good medium 
to fine quality. 

AA .—A A is wool of combing length (but not as long as AAA), 
sound, of fair to good colour, and of medium to fine quality. 

A .—will consist of medium to short wools (carding type), of 
good colour and condition, and medium to fine in quality. 

These two classes—A A and A—are the medium to fine wools. 

Fleece ,—The fleece line would be termed the cast line and may be 
somewhat irregular in length. It would contain the dull, heavy, shabby 
and unattractive fleeces. 

Al, —A1 is strong wool of a 60’s spinning count, of good combing 
length, sound and bright in colour, and medium to light in condition. 

Combing .—Combing comprises the short strong wools which are 
not of a combing type. They are dull in colour, and heavy in condition. 
Any wools of a doggy nature should be kept out of this line and baled 
separately. 

Tender Wools .—Tender wools, appearing in small quantities, should 
be kept out of all combing lines and placed in lines containing wools 
of shorter length but of comparable colour and condition to these lines. 

When tender wool appears in large quantities, it must be kept 
separate from sound wools, and classed on similar lines. The length of 
staple y^ill be determined from where the break occurs. 
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Merino Skirtings. 

The skirtings receive special treatment. They are usually ‘‘picked 
into two or three lines, comprising Broken,1st and 2nd Pieces; or 
Pieces and Stained Pieces. 

Broken ,—Broken (Plate 71) includes the bulk of the skirtings. 
They are wools of good length and colour, fairly light in condition, and 
with the rough edges, fatty ends and stains removed. 



Plate 71. 

A Sample of 'broken" Wool. 



^lale 72. 
lit rieeii. 
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Pieces .—Pieces (Plates 72 and 73) would not be as bulky as the 
broken, but are of fair to good length. They are heavier in condition, 
duller in colour, free from stains, and with the wor.st of the fatty ends 
skirted oif. 



Plate 73. 
Plecos. 



Hate 74, 

Blaia^d PiecM. 
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Stained Pieces ,—If a large amount of the wool from the crutch or 
pizzle carries urine stain, it may be sorted into a second line, which is 
referred to as the second or stained pieces (Plate 74). 

Bellies and Locks. 

Bellies —Pizzle stains and fatty ends are removed from bellies 
(Plate 75) 

Locks —Locks (Plate 76) are the short pieces from the shearing 
boards as well as the wool which falls through the spokes of the wool 
rolling, piece picking and classing tables 



Plate 75 

Bellies 



Plate 76. 

Lodes. 
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OLABSmO OBOSSBEED CLIPS. 

Quality within the range of spinning counts is the most important 
factor taken into consideration in classing crossbred clips. Crossbred 
fleeces are more variable in quality and condition than Merino, 

In classing a clip of crossbred wool from a flock numbering from 
2,000 to 5,000 sheep whose spinning counts range in quality from 36 ^s 
to 60’s comeback, the following lines could be made, provided thejre are 
sufficient wools of 58/60 spinning counts shown in the clip. 

AAA CBK .—This would include wool of 58/60 spinning count, 
good combing length, light in condition, sound, and of a good colour. 

AA CBK ,—This line would comprise wool of shorter CBK lengths, 
of the same spinning count, but duller and heavier in condition; any 
odd tender CBK fleeces maj’^ be placed in this line. 



Plate 77 

Corrledol. S8'. (left); Bomney Manh 44'. to 48'i (right). 

AAA XBD .—This class would contain fine wool of a 50'8-56’s 
quality, of good colour and condition, sound, and even in length. 

AA XBD .—Included here are medium quality wools of 46'8-48's 
spinning count which have the same features as AAA-XBD. It must 
be sound,, even in length, and with good colour and condition. 
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A XBD —This line contains all strong fleeces ranging in quality 
from 40’s*44's spinning coxint. 

Strong flee(*es with spinning counts less than 40 should be baled 
separately and branded L. FLEECE Any unattractive, badly dis¬ 
coloured fiee(*es, or odd tender fleeces, should be kept out of the above 
lines and a cast line made as in Merino. This line will be irregular in 
length, quality and condition, and the line could be branded FLEECE. 

When XBl) (dips range in qualit}^ from 36\s to 50spinning 
count, the same lines wouhl be made as in qualities ranging from 36 \s 
to 60’s, but there woidd be no (dlK lim^s The same features of length, 
colour and condition would prevail 



Plate 78. 

Border Leicester 44's to 46'8 (left); Doggy (centre); Leicester 40*8 (right). 


AAA XBD .—This line would consist of wool with a count of 
46V50^s. 

AA XBD —This includes wool wdth a count of 40’s-44\s. 

A XBD .—This is wool with a 36 s spinning count and fleeces too 
rough for A A XBD. 

The skirtings from an XBD clip should be treated similarly to 
those from a Merino clip. 
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Breeches often run very strong in XBD clips. It is advisable to 
keep these separate from broken and pieces and place them in a line of 
their own. They could be branded A, Pcs. XBD. 

All ram fleeces from Merino and XBD clips should be skirted lightly 
and baled separately. Because of their distinctive smell, they need 
severe treatment in scouring. 

WOOL PBESSINO. 

A great deal of damage may be done to any clip if the wool room 
is dusty and untidy, as the wool may be contaminated by string, dirt or 
other foreign matters which will depreciate its value. It is advisable 
to see that the wool room and bins are swept clean before shearing 
commences. The press should be overhauled, screws tightened, and all 
joints and pulleys oiled. 

If tracks have to be cut down to fit the bottom box, the work should 
be performed some distance from the wool press, as the loose cut twine 
may get into the wool. This interferes with the combing and dyeing 
processes. 

Packs should be placed in the press with the sewn seams facing the 
fixed side. The sewn seams are those which run along both sides and 
the bottom of the pack. The fleeces should be placed in the press as 
carefully as possible, and the bottom box tramped tightly, taking care 
that the four corners are well filled. This will ensure a neat bale. If 
necessary, the corners should be neatly sewn. No less than four bale 
fasteners should then be placed firmly through both flaps and cap. 

BALE BRANDING. 

The bales should be branded distinctly with the name of the 
property, the quality or class of wool, the sex mark and the number of 
the bale. These four marks should be placed directly * beneath one 
another (as shown below) on the square or narrow side of the bale— 
that is, the side that has been stitched across the bottom. 

Kincraig. 

AAA 

E 

159 

Prospective buyers will look for neatly pressed and branded bales, 
as these will usually contain more carefully classed wool. In addition, 
evenly filled and well pressed bales are easier to handle and transport. 


RADIO TALKS TO FARMERS 

(Australian Broadcasting Commission) 

4QR AND REGIONAL STATIONS 
THE COUNTRY HOUR—Daily from 12 noon to 1 p.m, 
4QG AND REGIONAL STATIONS 

COUNTRY NEWS MAGAZINE—Every Sunday at 9 a.m. 
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Contour Furrowing of Cloypans. 

r. R. VON 8TIEGLITZ, Officer in Charge, Plant Nutrition Section. 

ppOK some years past, Mr. Gl. W. Mcllroy, General Manager of (’oniougin 
*■' Proprietary Limited, lias been carrying out experiments on a grazing 
])roperly near Quilpie, with a view to reclaiming claypan country, and 
the writer was privileged recently to see the results of this enterprise. 

Method of Treatment. 

The method of Ireatment is simple, the cost low, and the results 
outstanding. The method consists of ploughing a number of furrows 
oil the contour wdth a twin-dise plough, and then running a Britstand 
grader along the edge of the furrow to fonu a better bank to hold back 
the water. The type of country that is being treated is shown in Plates 
79 and 80; it will be noticed that the land is bare of vegetation despite 
the fact that seasonal conditions had been extremely good. 

The water which can be seen lying in the furrows had accumulated 
from 72 points of rain in two falls about the same period. The last fall 
was four days ])rior to the time of inspection. The land generally has a 
very slight slope, and contours, spaced about a chain ajiart, have a 
half-inch vertical interval. The levels are carefully taken by means of 
a dumpy level. In slightly flatter areas, where the surveyed furroAvs 
are spaced at greater horizontal intervals, an additional furrow is put 
in by eye. 

♦ Trapping of Moisture, 

The first effect of the furrowing, the trapping of the water so 
necessary with this type of soil, is shown clearly in Plates 79 and 80 
lit these are examined closely it will he noticed that the surface of 
the soil appears to be covered with small pebbles. This is not so, how¬ 
ever; the surface covering is in fact small curled-up pieces of silt which 
have taken this shape on drying.) Trapping of the water in the furrows 
has resulted in water being held temporarily in the space between the 
furrows. Normally it runs off immediately. 

The next stage in the reclamation is the gradual establishment of 
herbage in and near the contour furrows. Finally the herbage occurs 
over the whole area. The type of herbage to appear first is comprised 
of wire burr, soda bush and red top burr. These plants have the effect 
of gradually accumulating fine wind-blown soil material on the polished 
claypan surface. This layer of dust serves as a seed-bed and allows 
grass to germinate and gradually displace the rough herbage. Plates 
81 and 82 show an area that was furrowed in March, 1949. In Plate 82, 
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Plate 79 

Cloypan Area Recently Furrowed on the Contour.—Note the surface covering of 
curled pieces of sill between the furrows 



Plate 80 

A Recently Furrowed CUiypan.-*->-The furrows contain water from rain which fell 
a few days previously 
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which is a close view of the surface, it will be noted that the soil is 
cracking and the structure coming back. The recently treated arefi, 
shown in Plate 79, has a hard polished surface. 

Plate 83 shows an area that was contour furrowed 4^ years ago. 
The contrast between the treated area carrying grass and the untreated 
area in the immediate foreground, showing rough herbage, is most 



Plate 81 

A Furrowed Claypan Photographed a Few Months After Treatment —At 

this stage the vegetation is composed mainly of herbage, with little grass 
Abnormally high rainfall was experienced after the furrows were made 



Plat© 82 

A Close View ol Portion ol the Claypan Shown In Plate 81.—Note the cracking, 
which indicatee some improvement in soil structure. 
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Plato 83. 

A Well Grawed QoTpan 4i Y«ctn Alter Furrowing. —^The section in the 
foreground, carrying rough herbage, was not treated. 


marked. It is Mr Mellroy’s opinion that this area in th(‘ forogroimd 
would have been devoid of vegetation but for the fact that the season 
has been an cxt'eptionally good one. 


Effect an Salt in Sail. 

Soil samples were taken from the areas treated in October, 1949, 
and in the spring of 1944, respectively, and the held descriptions, as 
well as the figures for pH (acidity index) and salt, are given below. 


Becenfly fvrrowed area — 

0"-16" Fine yellow-red silty elft.> lofun—structureless 

8"-16" Fine yellow-red silty clay 

Fine yellow-red silty clay 


Arra fuirowfd in 1944, now covfrtd with grafts — 

Yellow red silty clay-—nutty structure 
Yellow red silty clay—massive 
16"-24" Yellow red silty clay—massive 
24"--MO" Grev red silty clay—^massive 



Ralt UH 

t»h 

NaCI 

Por cent. 

7-5 

0-257 

6-5 

0-020 

6-1 

0-252 


Ralt as 

pH 

NaCl 


Per cent. 

6*2 

0-003 

7-0 

0-322 

6-7 

0-193 

6-9 

0-495 


111 the ease of the newly furrowed area, th(‘ soil was so dry at 
20 iiK'hes that it would not remain in the anger, but that from the area 
('()ver(‘d with grass was moist to about two feet and no great difficulty 
was experienced in obtaining samples to 30 inches, 

The distribution of chlorides, <‘stimatcd as common salt, through 
the soil, is illustrated in Plate 84. It will be noted that recently 
furrowed areas show a high concentration of salt in the surface soil, 
while in the areas which were furrowed several years previously only a 
trace of salt is found when the surface soil is sampled to a depth of 
eight inches. 
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Plate 84. 

Salt Concentration fai Cloypon Soils.—^This diagram shows how contour 
furrowing has caused the leaching of soluble salts (calculated as common 
salt) from the top few inches of soil. Most plant die when the salt concentration 
reaches 0.3 per cent., while many are adversely affected at 0.1 per cent. 


On recently treated claypans the surface soil is so high in salt that 
^only plants which are salt tolerant arc able to germinate and flourish. 
The presence of these plants helps to reduce the salt content of the 
surface soil, firstly by lowering the evaporative rate and secondly by 
improving the soil structure, tiius enabling the water to penetrate to 
the subsoil. The amount of moisture which reaches the subsoil of undis¬ 
turbed claypans by vertical penetration is negligible even in seasons of 
relatively heavy rainfall. Once water begins to move down into the 
lower horiwns of the soil the soluble salts are carried with it. After a 
few seasons so much salt has been removed from the surface that plants 
which are much less salt tolerant than those which grow in the first 
year begin to establish themselves. 

The high concentration of salt in the surface soil prior to any 
treatment is due mainly to the high rate of evaporation. In south¬ 
western Queensland, the evaporation from a free water surface is several 
times greater than the rainfall. Thus, wherever there are conditions 
which result in water, whether it be fresh, rain water or run-off from 
another area, remaining on the surface for some time, the volume is 
reduced by evaporati(>n. Consequently, water which originally had no 
adverse effect on plant growth soon reaches a stage at which the salt 
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content is high enough to kill many plants. This procedure, repeated 
over a period of many years, results in the concentration of salt in the 
surface soil reaching a point at which even native salt tolerant plants 
are unable to grow. This may happen even when the water remaining 
on the surface at any particular time does not reach a concentration 
sufficient to have an immediate harmful effect on the vegetation. 

This concentration effect will continue as long as the water is.unable 
to penetrate far enough into the soil to carry the soluble salts below the 
root zone. Where claypans are formed amongst sandhills, a certain 
amount of salt also, moves out from the lower slopes of the dunes in the 
same way as the clay, which is washed dowm and moves laterally to form 
a claypan. 

Increasing Moisture Penetration. 

As the chief factor in successful reclamation appears to deixoid on 
moisture penetration, it is thought that the UvSe of a spike roller, similar 
in principle to that used on bowling greens for overcoming a dru]nmy 
or crusty surface effect, would be beneficial in hastening the growth of 
herbage and grass. Such an implement should have the effect of ti'apping 
moisture wherever the spikes penetrate in the same way as do the furrow^s 
under the present system, and this should ensure seed germination 
uniformly over the area. 

Jt is suggested that the use of 4-inch steel spikes on a eylindei^ 
about 12 inches in diameter and fi feet in width would be w’ell worth a 
trial. This could be drawn over the area betw^een furrows immediately 
after their eompletion. 


HAVE YOUR SEEDS TESTED FREE 

The Deportment of Agriculture and Stock examines FREE OF CHARGE 
samples representing seed purchased by farmers for their own sowing. 

The sample submitted should be representative of the bulk and a covering 
letter should be sent advising 4Mpatch of the somple. 


MARK YOUR SAMPLE 


SIZE OF SAMPLE 

Sample of . . seed 


Barley - 8 oz. Oats - 8 oz. 

Drawn from . bags 


Beans > 8 oz. Peas * 8 oz. 

Representing a total of . 


Grasses 2 oz. Sorghum 4 oz. 

Purchased from... 


Lucerne 4 oz. Sudan * 4 oz. 

Name and Address of Sender 


Millets 4 oz. Wheat - 8 oz. 

Date. 


Vegetable Seeds - ii oz. 

_ __ ,. ! 


SEND YOUR SAMPLE TO— STANDARDS OFFICER. 
DEPARTMENT OF AGRICULTURE AND STOCK, BRISBANE. 
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Poisonous Properties of African Star Grass. 

(’ontribution No. .16 of the Queensland Poison Plants Committc^e. 

A FEW y(*ars ago, samples of African star grass were examined in the 
^ (Jheinical Laboratory of the Department of Agriculture and Stock 
for ])russie acid content. Since then, observations on the grazing of 
this grass by stock have been made, and the following information on 
the grass and its poisonous properties is now jiresented. 

Names. 

Afri('an star grass is known also as budgee grass, giant star grass, 
and giant couch. The last name is also used commonly for Para grass. 
The botanical name of African star grass is Cynodon plertosfachyna 
(K. Schurm) Pilger. 

Description. 

Perennial grass with numerous prostrate hard stems, spreading 
widely and rooting at the joints; tufts of leaves and stems arising at each 
joint and sometimes sending up long slender seed stalks; leaf vsheaths 
flattened, leaf blades bright green, spreading, 2-5 inches long, i in. to ^ in. 
broad, tapering gradually from the base to a fine tip; seedheads con¬ 
sisting of several brancdies spreading star-like from the top of a stalk 
f) iii.-l.j in. long, each branch with numerous “seeds” (spikelets) closely 
packed in two rows along tlie lower side. 

Distribution. 

African star grass is a native of Afri(*a introduced some years ago 
as a possible fodder grass. The plant is now found in a number of 
localities widely spread over the State from the Atherton Tableland to 
the southern border and in some enclosed areas as far west as Barcaldine. 

Seasonal Occurrences. 

Though the grass is a perennial, it makes most of its growth in the 
warm weather following spring or summer rains. It dries off during the 
winter but never becomes completely leafless. 

Poisonous Properties. 

(a) Field Evidence.—On only two occasions has trouble been 
reported with this grass in Queensland. In one ease a cow was found 
dead after it had been on the grass for about 24 hours. The paddock 
had not been grazed for three months and the grass was very green and 
succulent because of an abnormally wet season. In the other case 10 cows 
grazing on the grass showed symptoms of poisoning. They were drenched 
with photographic hypo (sodium thiosulphate) and recovered. 
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(b) Chemical.—Table 1 indicates that African star grass grown 
near Brisbane can produce a prussic acid leTel up to three times as 
high as that usually regarded as the danger level (20 milligrams prussic 
acid per cent., or 200 parts per million). The only figure from a low 
rainfall area (specimen from Blackall) is above the level and a specimen 
of old growth from Rockhampton was slightly below it. In the Brisbane 
material young leaves gave consistently higher values than old growth 
taken at the same time and the same place. 

(c) Feeding Tests.—No feeding tests with this grass have been 
reported from Australia. In India, feeding tests gave negative results 
and analysis showed the prussic acid level to be below the danger point* 


TABLE 1. 

Prfssio Acid Content of Specimens op African Star Grass. 


Date, 

Moisture. 

HON 

(as received) 

HCN 

(water-free 

material). 

Locality, 

Eemarks. 


Per cent. 

mgm, HCN 
pla 

per 100 gm. 
int. 



8-3-41 .. 

671 

230 

69*9 

Blackall 

A very hairy form 

5-12-41 .. 

760 

120 

53-8 

MoggiU 

Sample of young leaf blades 

6-ia-41 . . 

76-6 

32-5 

138*5 

MoggiU 

Sample of young runner growth 

20-5-42 .. 

48-0 

140 

270 

Moggill 

Old growth. Partially dry 

20-5-42 .. 

670 

18-6 

56*4 

MoggiU 

New growth. Very dark green 

0-6-42 .. 

660 

16-2 

47*6 

MoggiU 

New growth. Very dark green 

10-7-42 .. 

600 

5-9 

14*8 

Moggill 

Old growth. Partially dry 

10-7-42 , . 

090 

140 

45*1 

Moggill 

New growth. Dark green 

28-7-42 .. 

580 

21-3 

50*7 

MoggiU 

Old growth 

23- 7-42 .. 

68-0 

421 

131*0 

MoggiU 

New grow til 

5-8-42 .. 

48-0 

10*9 

21*3 

Moggill 

Old. Partially dry 

5-8-42 

! 58-7 

22 4^ 

64*2 

MoggiU 

New. Mostly green 

21-8-42 . . 

61*9 

18-0* 

46*2 

Eockhamptoii 

Old growth. In seed 

23- 9-42 . . 

350 

i 

44 5 

58*8 

MoggiU 

Partly dead with some new green 
growth 

23-0-42 . . 

49-8 

68*5 

117*1 

MoggiU 

New growth. Fairly green 

20-10-42 

29-4 

3*6 

5*0 

Moggill 

Old growth, mostly dry 

20-10-42 

! 56-5 

101 

23*4 

Moggill 

Mostly green 

19-11-42 

75-7 

18-9 

77*8 

MoggiU 

New, mostly green 

20-12-42 

68-9 

20-7 

53*4 

Moggill 

Green, but somewhat wilted 

21-1-43 . . 

68-7 

17*0 

64*2 

MoggiU. 

New growth. Green but some¬ 
what wilted 


All auulyses were made tn the Chemical Laboralory of the Department of Agriculture 
and Stock, neing the method described by H. Fiimeraore and C. H. WUliaras In Australasian 
Journal of Pharmacy, January 30, 1935 p. 41. 


Symptoms. 

Symptoms in animals poisoned by this grass have not been 
recorded. Other plants which produce prussic acid have been reported 
to cause accelerated breathing and pulse, laboured breathing and 
muscular twitching. 

Post-mortem. 

No post-mortem findings are on record for the grass. With other 
prussic acid yielding plants there are usually few lesions to be seen on 
post-mortem, except for reddening of the paunch and the developmeBt 
of a blue colour in the visible mucous membranes. 
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Prevention and Treatment. 

Prussic acid formation occurs in a great many different plant 
species but in relatively few to the extent that poisoning becomes a 
danger. It may be seasonal or transitory and the amount present at 
different times is often subject to considerable fluctuation. 

As a general rule, prussic acid formation in plants is greatest 
during a period of active growth following on a period during which 
the plant has had a set-back consequent upon drought, frost, grass¬ 
hoppers or perhaps fire. It is in such circumstances that prussic acid 
containing plants are prone to be specially dangerous. 



Plate 85. 

African Stor Grass. 


On the other hand, plants which make smooth even though rapid 
growth from germination to maturity will usually fail to produce 
prussic acid in sufficient amount to be dangerous to stock. As plants 
mature the danger in general is considerably lessened, although it cannot 
always be entirely discounted. 

As some doubt exists about the safety of African star grass when 
recovering quickly from a set-back, it is a wise plan under such condi¬ 
tions to test it first by allowing two or three animals access ahead of 
the herd or flock. In any event, hungry stock should never be placed 
on the grass. 
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Care in the grazing practices used makes it unlikely that any 
trouble will be experienced. This grass has valuable properties as a 
fodder plant, and it is considered that these qualities more than 
outweigh the risk of poisoning. 

Should eases of poisoning occur, antidotal treatment is usually 
very effective, always provided it is carried out with the utmost expedi¬ 
tion after symptoms are first noticed. It consists of the administration, 
for cattle, of 2 oz. of sodium thiosulphate (‘'hypo'’) dissolved in about 
one pint of water followed by further doses of 1 oz. in water at intervals 
of 20 minutes until recovery occurs; for sheep, about one quarter of 
these doses will suffice. 

It is essential that ^^hypo” be kept on hand ready for the 
emergency. 


TUBERCULOSIS-FREE CATTLE HERDS 
(AS AT 13th JULY, 1950). 


Breed 

Aberdeen 
J ersey 
A.I.S. .. 
Ayrshire 
A.I.S. . . 

A.I.S. . . 

A.I.S, .. 
Jersey 
Jersey 
A.I.S. . . 

J ersey . . 

J ersey 
Jersey 
Jersey 
Friesian 


Owner^s Name and Address of Stud. 


Angus 


The Scottish Australian Company Ltd., Texas Station, Texas* 
W. E. 0. Meier, “Kingsford'^ Stud, Kosevale, via Kosewood. 

F. B. Sullivan, “Fermagh,” Pittsworth. 

L, Holmes, ‘ * Bencecula, Yarranlea. 

D. Sullivan, Bossvule, via Pittsworth. 

W. Henschell, Yarranlea. 

Con O’Sullivan, ‘^Navillus Stud,” Greenmouiit. 

J. 8. McCarthy, ”Glen Erin Jersey Stud,” Greeiimount. 

J. F. Lau, ”Bosallen Jersey Stud,” Goombungee. 

H. V. Littleton, ”Wongalee” Stud, Hillview, Crow ’s Nest. 

G. Harley, Hopewell, Childers. 

Toowoomba Mental Hospital, Wqilowburn. 

Farm Home for Boys, Westbrooh. 

F. J. Cox and Sons, Crawford, Kingaroy Line. 

0. H. Naumaiin, ” Yarrabine ” Stud, Yarramaii. 








1 Aug., 1950.] Queensland agricultural journal. 


121 



Reasons Why You Should Breast Feed 
Your Baby. 

OAVE you just been blessed with the most priceless possession it is 
{)OssibIe to [lave—a young infant son or daughter? Or maybe it 
hasn’t arrived y(‘t but you ai'e expecting one soon. 

AVhatever it may be, it is certain that you are determined that your 
infant is going to have the best start it can possibly have in life, and 
the great(‘st gift you can eontribute towards this end is breast milk. 

There is an old French proverb, which runs like tliis; 

“The most loving act a mother can do is to nurse her liaby. 

Nothing can ever replac(‘ the milk and the heart of a mother.'^ 

This is as true to-day as it was huMdr(‘ds of years ago. So as soon 
as you have a baby, make a resolution to nurse him at your breast 
for as long as possible u|) to 9 months of age. Let nothing deter your 
detei-mination—muther old wives’ tales, nor grand-parents, nor in-laws, 
nor stupid sO(dal conventions, nor convenience, nor even a previous 
failure with another infant. 

After all, nature usua’ly knows l)est what is good for us and in 
breast milk slu^ supi)licd the perfect food for all infants. Its constituent 
nutrients of i)rotein, carbohydrate and fat, minerals, vitamins and 
water are all p(M*feetly })roportioned to suit the young infant’s digestive 
powers, so if anyone suirgests that your milk does not agree with your 
baby you can dismi.ss the suggestion with the contempt it deserves. Of 
course, some ditheultic^s in feeding may ari.se, but these' are nearly always 
related to one or more of three factors, namely:— 

(a) The qndniify of milk supplied l)y the mother; 

{h) Faults relating to the mother herself or to her .feeding 
technique ; 

(o') Faults relating to the baby. 

These diffievdties will be diseu.ssed at a later date, but in the mean¬ 
time it is well to point out that a certain degre(' of anxiety is natural to 
nursing mothei’s until suckling is well under way and yon have learned 
to enjoy the experience, as you undoubtedly will if you cultivate the 
right attitude of mind. 
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You should regard suckling as a natural, instinctive process, of 
great benefit your baby and yourself, and your approach to it should 
be calm, placid and matter-of-fact. Your handling of the baby should 
be gentle, patient and loving. With this approach things should go 
smoothly and a perfect harmony develop between your infant and 
yourself. 

It is all wrong to develop an intense emotional attitude towards 
breast feeding and to regard it as a formidable task which requires the 
assistance of professional experts to make it a success. It must be 
admitted that this attitude in nursing mothers, especially those nursing 
their first babies, has been fostered to some extent by doctors and nurses. 
Naturally enough, the clockwork regularity of the feeds and the frequent 
test weighings seem very impressive to young mothers who are keyed 
up at the thought of having a first child; if suckling is turned into a 
solemn rite, they are deeply interested in it, but half afraid to touch 
their babies in case of doing wrong! 

So don^t be too dependent on the advice and management of others. 
The doctors, nurses and clinics are there to help you and guide you, not 
to control and manage you. Use your own common sense and maternal 
instincts as much as you can. 

Now to continue further with the advantages of breast feeding. 

Breast milk not only contains the optimum proportion of nutrients 
for baby’s digestion, growth and development, but it also contains 
certain antibodies, derived from the mother, which help to ])roteet baby 
against the various infectious diseases of childhood, such as measles, 
whooping cough, and diphtheria, for varying periods averaging about 
6 months after birth. This is an important factor, for these infections 
assume their most serious proportions during the first year or so of life. 

What is more, the irifective type of gastro-enteritis, which is a most 
S(n‘ioiis disease in infancy, is very rarely found in breast-fed babies, for 
Irreast milk is sterile and the risk of contamination is small. All that 
is required is the normal cleanliness of breasts and hands—you do not 
have to worry about boiling your milk, scalding all your utensils and 
laboriously making up your mixtures. The incidence of infection and 
gastro-intestinal upsets is still significantly less in large groups of 
breast-fed infants as comy)ared with those artificially fed, although the 
ditference has become less marked with a higher standard of artificial 
feeding. 

Successful breast feeding is also known to exert a favourable 
influence on the child’s later emotional development. Infanta in the 
first year of life are not dull of feeling or unconscious of their sur- 
loundings. On the contrary, they are sensitive to all kinds of impres¬ 
sions, and their habits of reacting to early experience of pleasure and 
distress are formed to last. The comfoii: enjoyed by the infant in 
contac t with a soft breast instead of a hard bottle, and the confidence 
gained by the mother in supplying the infant’s needs herself, are factors 
in the successful rearing of infants which may be assumed to have real 
importance. 

Any further information on this and other matters connected with 
children may be obtained by communicating personally with the Mater¬ 
nal and Child Welfare Information Bureau, 184 St! Pa^^s Terrace, 
Brisbane, or by addressing letters ‘‘Baby Clinic, Brisbane.” These 
letters need not be stamped. 
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ASTRONOMICAL DATA FOB QUEENSLAND. 

SEPTEMBER. 

Supplied by W. J. Newell, Hon. Secretary of tbe Astronomical Society of Queensland. 

TIMES OE SUNRISE AND SUNSET. 


At Brisbane. 


MINUTES LATBB THAN BRISBANE AT OTHER PLACES. 


Day. 

Rise. 

. 

Set. 

Place. 

Rise. 

Set. 

Place. 

Rise. 

Set. 

1 

а. m. 

б. 03 

p.in. 

5.33 

Calms 

29 

29 

Longreach .. 

35 

35 

6 

6.68 

6.86 

CharleviUe 

27 

27 

Quilpie 

Rockhampton 

35 

85 

11 

5.62 

6.38 

Cloncurry .. 

60 

50 

30 

10 

10 

5.46 

6.40 

Cunnamulla 

29 

29 

Roma 

17 

17 

21 

5.40 

' 6.42 

Dirranbandi 

19 

19 

TownsvUle 

25 

25 

26 

6.35 

5.45 

Emerald 

19 

19 

Winton 

40 

40 

30 

6.80 

5.46 

Hughenden 

1 36 

35 

Warwick .. 

4 

4 


TIMES OF MOONRISE AND MOONSET. 


At Brisbane. 


Day. 

Rise. 

Set. 

1 

p.m. 

9.48 

a.ra. 
8 21 

2 

10.44 

8.53 

3 

13.40 

9.27 

4 


10.06 

6 

am. 

12.37 

10.50 

6 

1.32 

1J.40 

7 

2.25 

p.m. 

12.35 

8 

314 

1.35 

9 

3.58 

2.37 

30 

3.37 

3,89 

11 

5.13 

4 42 

12 

5.47 

5.44 

13 

6.20 

6.48 

34 

6.58 

7.53 

15 

7.29 

9.00 

10 

8.08 

30.09 

17 

8.52 

11.19 

18 

9.44 


19 

10,42 

a.m. 

12.26 

20 

11.46 

1.20 

21 

p.m. 

12.52 

2.24 

22 

1.56 

3.10 

23 

2.58 

3.,50 

24 

3.58 

4.25 

25 

4,54 

4.56 

26 

5.50 

5.25 

27 

6.44 

6.5,S 

28 

7.39 

6-22 

29 

8.34 

6,52 

30 

9.30 

7.26 


MINUTES LATER THAN BRISBANE (SOUTHERN DISTRICTS). 

CharleviUe 27; Cunnamulla 29; Dirranbandi 19; 

Qullple 85; Roma 17 ; Warwick 4. 


MINUTES LATER THAN BRISBANE (CENTRAL DISTRICTS). 


Day. 

Emerald. 

Longreach. 

Rockhampton. 

Winton. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Sot. 

Rise. 

Set. 

1 

13 

24 

29 

40 

3 

15 

32 

46 

6 

8 

31 

24 

46 

0 

22 

26 

54 

11 1 

14 

23 

29 

39 

4 

14 

33 

45 

16 

26 

12 

43 

26 

18 

1 

50 

29 

21 

30 

9 

45 

24 

20 

0 

f>3 

26 

26 

19 

19 

1 34 

34 

10 

10 

39 

41 

30 

11 

27 

1 26 

1 

! 43 

1 

0 

18 

29 

51 


MINUTES LATER THAN BRISBANE (NORTHERN DISTRICTS). 


Day. 

Cairns. 

Cloncurry. 

Hughenden. 

Townsville. 

Rise. 

Set. 

Rise. 

Set. 

Rise, 

Set. 

Rise. 

Set. 

1 

15 

40 

40 

58 

25 

43 

14 

34 

3 

6 

49 

35 

63 

20 

49 

6 

41 

5 

3 

56 

.34 

67 

18 

53 

4 

46 

7 

2 

.56 

33 

67 

17 

53 

3 

46 

9 

8 

49 

86 

63 

21 

49 

8 

41 

11 

17 

38 

41 

67 

26 

42 

15 

33 

13' 

28 

26 

,50 

47 

34 

33 

24 

22 

16 

41 

13 

57 

39 

42 

24 

34 

13 

17 

52 

4 

66 

33 

50 

10 

43 

i» 

19 

57 

2 

69 

32 

.53 

! 17 

47 

3 

21 

54 

3 

67 

;i2 

51 

18 ! 

44 

4 

23 

43 

11 

60 

38 

45 

23 i 

36 

11 

26 i 

33 i 

23 1 

52 

45 

37 

30 i 

27 

2i) 

27 

22 

33 

45 

54 

i 30 

38 j 

19 

29 

29 

12 

43 

38 

59 

23 

45 i 

11 

3(> 

80 

8 

48 

36 

62 

21 

48 

8 

40 


Phases of the Moon ,—Last Quarter, 4th September, 13.53 p.m. ; New Moon. 12th 
September 3.29 p.m. ; First Quarter, 19th September, 6.54 a.ra. ; Full Moon, 26th September, 
2.21 p.m. 

On 24th September at 1 a.m. the Sun will cross the equator, and on this day seen 
from anywhere on earth it will rise and set at true east and true west respectively. On 
the 13th and 26th the Moon will rise and set at true east and true west respectively. 
On 12th September there will be a total eclipse of the Sun visible from Northern Asia and 
Alaska and the North Paclflc Ocean; while on the 26th there will be a total eclipse of 
the Moon, which also will not be visible from Australia. 


Mercury .—-An evening object at the beginning of the month, when it will set over IJ 
hours after the Sun. By the 17th it will be in line with the Sun, after which it will pass 
into the eastern sky, and at the end of the month will rise 3 hours before sunrise. On 
the 24th it will pass 21 degrees to the south of Venus, after which it will be higher in 
the sky than Venus 

Venus .—In the constellation of Leo; will rise less than 1 hour before the Sun at the 
beginning of the month ; at the end of the month it is too close to the Sun for observation. 

Mars .—In the constellation Virgo at the beginning of September, will set between 
10.30 p.m. and 11.45 p.m., while at the end of the month It will set between 10.00 p.m. 
and 11.16 p.m. 

Jupiter .—Will rise during the daylight hours and be well up in the eastern sky at 
nightfall. On the 1st it will set Just before sunrise, but by the end of the month it will 
set between 3.46 a.m. and 5 p.m, 

*Too close to the Sun for observation, being in line with the Sun on the 

loth. 
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THE CONSTELLATIONS. 

CRUX. 

The constellation to be discussed this month is Crux, or Southern Cross as it 
is commonly called. It is perhaps the most outstanding group of the southern sky 
and particularly for Australians, for it has been embodied in our flag. However, 
it is surprising how few Australians can point out this constellation in the sky, 
confusion often being caused with the false cross in the constellation of Argo not 
far distant. There is, however, a very simple way of locating the Cross by the two 
very bright stars in the constellation of Centaurus, which ^ ^ pointto the Southern 
Cross and are always associated with it, being known as the ‘ ^ pointers. ’ ^ In fact, 
to the ancients the Southern Cross formed part of the constellation of Centaurus, 
but became a separate constellation during the 15th century, though exactly when 
and by whom is not known. The relation of the ^ ^ pointers, ^ ^ Southern Cross and 
False Cross is shown in the diagram. The Southern Cross is visible as far as 
latitude 20® or 30® north, when it is seen rather low on the horizon at certain times 
of the year. Vasco da Gama mentions seeing it on his journey round the Cape of 
Good Hope in 1493, and Mollineaux showed it as a cross on his celestial globe in 
1592. It is situated in one of the richest parts of the ‘‘Milky Way’’ and is a 
splendid conspicuous object at some time of the night for almost the whole year 
from anywhere in Queensland. It is seen in the early evening sky from January 
to September, being on the Meridian or North-South line about midnight on the 
3l8t March. It will reach this position about 2 hours earlier each month, so that 
on January 31st it will reach the Meridian at 4 a.m. During that mouth it is seen 
on its side in the south-eastern sky during egrly evening, with the “pointers” 
below it and nearer the horizon. By the end of August the cross reaches the 
meridian at 2 p.m. (daylight) and is then seen at nightfall on its side in the 
south-western sky, with the “pointers” above it, the Cross then being nearer the 
horizon. From Queensland the Cross is below the horizon in the evening only 
from about the middle of October to the middle of December, thus tracing almost 
a complete circle in the sky, the centre of which is the South Celestial Pole, which 
is found by producing the long arm of the Cross about 4J times its length. 

There are a number of interesting objects in this region of the heavens, the 
brightest “star” of the cross being a triple, while the next brightest star is close 
to a cluster likened by Sir John Herschel to a collection of diamonds, rubies, 
sapphires and emeralds on a dark velvel; interior of a jewel box. This “Jewel 
Box,” as it is known, is on the edge of the “Coal Sack,” the dark patch of 
apparently starless sky. The ‘ ‘ Coal Sack' ’ is really a mass of non-luminous obscuring 
matter called “dark nebulae” interposed between us and the starry background. 
ITuder high magnification, however, many stars are seen through this “dark cloud.” 
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Soil Conservation in Queensland. 

J. E LADEWIG, Senior Soil Conservationist, and A. E. SKINNEE, Soil 

Conservationist. 

5. Contour Banks {continued). 

Building Contour Banks with Light Graders. 

^HE method of construction described and illustrated m the following 
pages is applicable to all types of blade graders when used for 
contour bank construction on slopes of less than 6 per cent., and where 
soil is moved from both upper and lower sides to form the bank. 

The island is marked out as for the plough method and the same 
island width is allowed (Plate 86); where the soil is too hard for efficient 
earthmoving it is preferable also to carry out the first series of three 
rounds as described for the plough method. 


■) 



Plate 86. 
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The opening run of the grader is made so that the end of the blade 
follows the upper stake line and the soil is delivered on the upper edge 
of the island (Plate 87). 

The return trip of this round is made with the grader centering on 
the lower stake line (Plate 88). 

On the first run of the second round the grader is moved one foot 
upslope from tlie position for the opening run of the first round and is 
set so that it will cut the maximum depth; in this position the soil is 
delivered against the row from the first run (Plate 89). 

The position of the grader for the return trip on the lower side of 
the bank is one foot downslope from the first round (Plate 90). 

The third round is utilised to move the earth across the island;, 
the grader is placed so that the leading point centres on the row of soil 
from rounds 1 and 2 on both upper and lower sides (Plates 91 and 92). 

In the fourth round the grader is placed 12 inches further upslope 
than for the similar run in the third round, the cutting point being set 
as deeply as possible, and the soil spread evenly on the island (Plate 93). 

In the return trip of this round the grader is placed 12 inches 
downslope from the position for the second round (Plate 94). 

If the ground has not been ploughed prior to commencement of 
grading operations it is desirable to do so after the fourth round, 
particularly where light graders are being utilised. 

Plate 95 illustrates the general method of ploughing in towards 
the island from upper and lower sides. 

In the fifth round the'position of the grader is similar to that of 
the third round on both upper and lower sides, the objective being to 
move the large volume of loose soil in to a centre position on the island 
(Plates 96 and 97). 

In the sixth round the grader position is similar to that of the first 
round on both upper and lower sides, delivering soil on to the edge of 
the island on both sides (Plates 98 and 99). On the upper side the 
grader cutting point is set deep to provide a maximum depth in the 
water channel. 

In the seventh round a further cut of a one foot upslope is taken 
on the outward run (Plates 100 and 101), and at the end of this run 
the blade is turned through 90 degrees so that the return run can be 
done on the upper side. 

This run is used to commence the formation of the backslope into- 
the channel, which should be a gradual slope; in this case the grader is 
set so that its cutting point is at ground level on the upper edge of the 
disturbed area, the heel of the grader being set to provide the desired 
slope (Plate 102). 

The blade is again turned through 90 degrees at the end of the 
seventh round, and the first run of the eighth round used to move on 
to the bank the soil from the last run of round 8 (Plate 103), 

The blade is again turned and the return run of the eighth round 
used to move the soil further up on to the bank (Plate 104). 
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Plate 89 
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Plato 90 ' 



Plate 91 



Plate 92 


1 Sept., 1950.] Queensland agricui<tubal journal. 


129 



Plate 93 



Plate 94 



Plate 95 
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Plate 96 



Plate 97 



_ t nn 
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Plate 101 
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Hate 104. 
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The opening run of the ninth round is carried out on the lower side 
of the bank to improve the general section and the return run of this 
round is used to form the baekslope to the channel as in the return run 
of the seventh round (Plate 105). 

The blade is turned for the opening run in the tenth round and this 
run is used to complete the formation of the baekslope (Plate 106). 

The return run of this round is used to move on to the bank the 
soil from the first run of this round (Plate 107). 

The blade is again turned and the opening run of the eleventh 
round used to trim the upper section of the bank (Plate 108) and the 
return run to trim the lower section. 

The completed bank section is illustrated in Plate 109, a typical 
broad base contour bank being constructed in eleven rounds with a 
seven-foot grader-ditcher drawn by a farm tractor. 

Bank Construction with Large Graders. 

Graders larger than those just described include the self-propelled 
motor graders and large drawn graders of a wide variety of types and 
sizes. Special terracing graders have also been developed for contour 
bank building work; the principal feature of these is their direct 
attachment to the tractor (absence of front wheels) to render them more 
suitable for this work. 

Whilst procedure varies according to the design of the particular 
machine, the general principles of construction on moderate slopes are 
similar to those described for light graders. 

Irrespective of the size of grader used for any of this work, the 
general efficiency of the work can be improved by repeatedly loosening 
soil ahead of the grader with either a strong plough or a ripper. 


CONTOUE CULTIVATION. 

These measures are often loosely described under the term 
‘ ^ contouring, ^ ’ which refers to any tillage practice applied across the 
slope on the level—that is, on the contour. It will be obvious that a 
series of implement marks across the slope will serve as a series of 
miniature dams (Plate 110), whereas when applied up and down slope 
they serve as numerous drains expediting the fiow of water from the 
land, lessening the opportunity for the soil to absorb the rain, and 
increasing the possibility of the removal of soil (Plate 111). 

The pondage efficiency will depend on the type of implement used; 
the tyne marks of scarifiers on the contour will often pond the equivalent 
of 2 to 3 inches of rainfall, those of the harrows about half an inch. 

Many of the erosive rains received in this State fall as high 
intensity storms of short duration; it is not uncommon to record storms 
in which one to two inches of rain fall in 20 minutes. The absorptive 
capacity of the soil varies according to soil cover, condition and type of 
soil, and its moisture content; in general it does not exceed half an 
inch ih 20 minutes for many of the Queensland soils in midsummer, and 
consequently a high flash runoff on arable lands is associated with many 
of these high intensity storms of short duration. If contour cultivation 
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Plate 105 



Plate 106 



Plate 107. 
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Plate 108. 



Plate 109. 

is practised, even harrow tyne marks will pond an additional half-inch 
of rain which is absorbed by the soil after the storm has passed; 
consequently the erosion hazard is reduced and more rainfall is made 
available for crop growth. 

These general principles apply to relatively gentle slopes, soils with 
a high absorptive capacity, and to any arable lands which are contour 
banked, rain continues after the soil is saturated, runoff will 

commence despite contour cultivation methods, and unless provision 
is made to intercept this runoff with contour banks, serious erosion 
damage will occur. Rainfall exceeds the saturation capacity of the soils 
at least once annually in this State; therefore, in general, contour 
cultivation alone cannot be regarded as a complete protective measure 
for the arable lands unless the slopes are very gentle or the soil very 
absorptive. But where bank protection is provided, contour cultivation 
is very successful, particularly if surface puddling of the soils can be 
prevented by providing the maximum amount of soil cover in the form 
of growing crops or crop residues. 
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Plate no 

Cultivation on the Contour with a Scarifier. Each lyne mark serves as a 

miniature dam. 



Plate 111. 

Severe RiUing along Wheat Rows where Round-the-Paddock Flouting hen been 

Practleed 


1 Sept., 1950.] Queensland aqbioultcbal joubnal. 


137 



Plate 112. 

The Muirhead Stonntrap Attachment Fitted to a 14-Disc Sundercut. 



Plate 113 

Water Held in Basins Formed by the Stormtrap Attochment The photograph 
was taken after a iwo-lnch storm. Each basin has ponded the equivalent 
of one inch of rain which would otherwise have been lost as runoff 


138 QUEENSLAND AGRICULTURAL JOURNAL, [1 SBPT., 1950. 

The operation of implements on the contour presents obvious 
advantages, chiefly uniformity in operating speeds and usually a 
reduction in fuel costs. Finish-out furrows are on the level and 
consequently do not present the erosion hazard so prevalent where 
corner flnish-out furrows are associated with ^‘round-the-paddock’^ 
cultivation methods. 

Ba4n Listing. 

Special pondage procedures arc often associated with contour 
cultivation methods with the object of ponding additional rainfall. 
In the United States of America basin listing on the contour is 
extensively practised. This involves the construction, with special 
machinery, of a series of deep parallel furrows on the contour; they are 
check banked at interv^als along their length and present the appearance 
of numerous basins. This type of basin listing has not been utilised in 
Queensland, although a modified system has been developed on the 
Darling Downs, using an implement attached to a cultivating plough or 
sundercut (Plate 112); when ploughing operations are complete the 
field has the appearance of a series of small basins. The initial pondage 
capacity of these basins is approximately two inches of rain. This 
attachment, though not fully tested to date, offers considerable promise 
for the temporary pondagt) of rainfall (Plate 113), particularly during 
those periods when sundereuts are utilised for land cultivation. 

Contour Ripping. 

Where sub-surface plough-pans exist and hinder the free passage 
of moisture through to the subsoil, contour ripping or subsoiling 
procedures are proving very effective in reducing runoff. The 
effectiveness of this work is dependent on conditions of soil type and 
soil moisture; since the treatment cost is high and the benefits only 
semi-permanent, the general^ adoption of this practice will be determined 
by economic considerations. 

APPLICATION OF CONTOUR CULTIVATION METHODS. 

Where there is a variation in the width of the land between two 
contour banks the application of contour cultivation may present 
problems, particularly in relation to the planting of row crops. 
Standard practical procedures have been developed, and though a little 
more difficult than orthodox practice do not present any insuperable 
difficulties in their general application. 

Contour Ploughing. 

Apart from the advantages of contour cultivation, the success of 
any system of contour banking depends primarily on maintenance and 
management of the banks. The most important operation in bank 
maintenance is correct ploughing. All ploughing should be parallel 
to the bank, and it is preferable that a finish-out or dead furrow be 
located in the channel and a crown or backfurrow on the crest of the 
bank; in this way the cross-section of a well-built contour bank can be 
maintain(‘d and smaller ones can be improved. 

The method of ploughing usually adopted in conjunction with 
contour banks is illustrated in Plate 114; this method is defective in 
many respects but is adopted generally because it involves the least 
(diange from orthodox agricultural practice and is suited to the large 
plant units used in the wheat growing areas. 
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The Standard Method oi Contour Ploughing UBUolly Adopted in Queenelond. 

It is obvious that in areas where ploughs or sundercuts are used 
extensively the continuous practice of this system will result in the 
development of a basin at the site of the finish-out furrow and there will 
be a progressive movement of the soil towards each bank. The use of 
tyne implements where possible will assist in surmounting this problem, 
but where ploughs or sundercuts must be used it is desirable to vary 
the ploughing method each year. Alternative methods are illustrated 
in Plates 115 and 116; these are most suited where small manoeuvrable 
ploughs are used, but even with larger equipment modifications of these 
methods may be utilised. 



A Method of Contour Ploughing Which Ensures Maintenance of Bonk and 
Channel Dimensions. The finish-out furrow is in a different position from that 

shown in Plate 114. 



A More Difficult Method of Contour Ploughing. Since it reverses the movement 
of soil it can be alternated with other methods. 


6 
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Contour Planting*. 

The cultivation operations affected most adversely by a variation 
in width between banks are those of planting and, in the case of row 
crops, their subsequent cultivation. Three planting procedures may be 
followed; each will be described for general guidance. 

1. Commence planting operations along the contour bank and 
extend the sowing out an equal distance on each side of the bank until 
the rows adjoin those of the next bank at the narrowest point. A 
uniform planting area is thus assured without the cultivation and 
harvesting difficulties associated with short rows or triangular areas. 
The odd sections of land are then utilised for pasture or a permanent 
hay crop such as lucerne. This method is illustrated in Plate 117. 



Plate 117. 

This Method of Planting is the Simplest and Obviates the Difficulties Associated 
With Short Rows and Irregular Areas. 


2. Commence planting along the lower side of one bank and along 
the upper side of the bank next below and continue operations in 
towards the centre of the interbank space until the two areas meet at 
the narrowest point. The remaining irregular-shaped areas are sown as 
short rows. The advantage of this system is that no productive land is 
lost to the crop, although some difficulty is experienced when cultivating 
the short rows. This system is not entirely satisfactory with row crops 
which are hilled, because of the possibility of excess runoff accumulating 
in the short furrows and being discharged at the centre of the interbank 
space; this water discharge overloads the hills of the lower rows and 
erosion may occur at that point. This method is illustrated in Plate 118. 
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Plate 118. 

More Land is Available lor the Cash Crop When This Method Is Used, but the 
Cultivation ol Short Rows Presents Diiiiculties. 



Plate 119. 

In This Method the Channel is Used as o Headland to Turn Implemente When 
Cultivating the Short Rows. 
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3. Commence planting along the lower side of a bank and extend 
the planting parallel to and below this line until the short rows end in 
the channel of the bank next below. The channel is left unplanted and 
is used as a turning point for implements used in cultivation operations. 
This method is the one most used in the field, and though it is not as 
satisfactory as the first method described, no land is lost to the 
particular crop being sown. This method is illustrated in Plate 119. 

The application of contour cultivation procedures using existent 
machinery requires some minor adjustment to current agricultural 
methods; the saving of soil and water and the resultant maintenance or 
improvement in crop yields more than justify the effort. 

The development of power lift implements and implements directly 
attached to tractors, and the increasing use of hydraulic equipment, 
tend to simplify the application of contour cultivation methods. As these 
improvements are incorporated and there is developed a wider 
appreciation of the value of soil conservation, contour cultivation will 
become as widespread and as simple to apply as the present rouncl-the- 
paddock systems. 


THE LATE CYEIL WHITE. 

The death occurred on August 16 of Mr. C. T. White, 
who had been Government Botanist, attached to the Depart¬ 
ment of Agriculture and Stock, since 1917. 

Mr. White was known personally to thousands of 
Queenslanders. His journeyings throughout the State in the 
interests of economic botany brought him into contact with 
country people in the most remote areas, and each year 
hundreds visited him in Brisbane to obtain his advice on 
native and introduced plants. Numerous articles on pasture 
plants, weeds and trees were written by him for this Journal 
and other farmers^ publications. 

lu the field of plant identification and classification, Mr. 
Wliito had a world-wide reputation, and scientific organisa¬ 
tions in many countries entrusted plant collections to him for 
naming. He spent a period at the liuyal Jiotanic Gardens at Kew, in England, 
working on Australian collections there on behalf of the Commonwealth and State 
Governments. 

The University of Queensland conferred a Master of Science degree on Mr. 
White in recognition of his services to botany, and he was for many years a 
fellow of the Linnean Society of London. 

His wide knowdedge of botany and his eagerness to assist people to know the 
plants of the countryside better will be sadly missed. 
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The Commercial Production of Green Manure 
Seed in the Cairns Hinterland. 

E. W. BAIRD, Adviser in Agriculture. 


'T^IIE practice of including a leguminous green manure crop in the 
* cane rotation is extensively followed in the sugar-cane growing 
areas of coastal Queensland, and to supply the demand for seed in 
northern areas a considerable quantity of seed is required. 

Commercial seed production of green manure legumes in the wet 
coastal areas is not practicable, but the soils and the drier climate of 
the Cairns hinterland, particularly Mareeba and the lower rainfall 
areas of the Atherton Tableland, are well suited to the purpose. More¬ 
over, the fact that these districts are within easy "^’stance of the large 
cane-growing areas north of Townsville is an advantage. Seed production 
of green manure legumes is now a useful source of income to many 
farmers in the Mareeba and nearby districts, and with an assured 
demand, which is likely to increase, there is every reason to expect that 
the acreage devoted to this form of cropping will expand. 

Cultivation of the various legumes follows the same general pattern. 
As a rule the seed is sown in late December or January and the crop 
develops tlirough the wet season, being harvested in the autumn and 
early winter months when drier conditions are normally encountered. 
Legume seed crops are useful in maintaining soil fertility in a crop 
rotation and fit in very well with the cropping programme where maize 
and peanuts are also grown, as is the case for example in the Carbeen 
district. 

The main legume seeds produced are those of four varieties of 
cowpea—giant cowpea, Groit cowpea, Cristaudo pea and Reeves 
Selection. Seed of the most common green manure legume, Poona pea, 
which is also a variety of cowpea, is not produced. There is little 
demand for this legume in the far northern canefields because of its 
susceptibility to wilt when growing in soils which become waterlogged 
during the summer wet season. 

Seeds of velvet beans and Gambia pea are also produced in some 
quantity. 
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OOWPEAS. 

Giant Cowpea. 

This variety is grown for seed mainly in the Mareeba district, 
where the soil types and dry climate (35 inch average annual rainfall) 
seem very well suited to its growth. It appears to be satisfactory on a 
wide variety of soils, including red-brown loams of basaltic origin and 
brown and grey sandy loams of granitic origin. Poorly drained soils, 
however, are unsuitable, and because of the susceptibility of the variety 
to nematodes, two or more successive crops should not be grown on the 
same land. 

Beneficial results have been obtained by rotating giant cowpea 
crops with maize, peanuts or grass fallow. In some districts a prac^tiee 
is developing of growing the legume with the main maize crop, but this 
is not recommended in areas of high rainfall because of harvesting 
difficulties. 

The crop thrives best on land wdiich has been thoroughly prepared 
to eliminate weed growth and conserve subsoil moisture. The most 
suitable time for planting is in January. On slopes where soil erosion 
may occur, giant cowpea, in common with similar cowpea seed crops, 
is planted on hills which have been formed previously; otherwise no 
hills are used and seeding is carried out ‘^on the flat.” 

Row spacing varies according to preference of the individual 
grower, but usually rows 4 ft. apart are used witli one or two seeds 
sown every 3 ft. along the row, to give an approximate seeding rate of 
5 lb. per a(u‘e. This spacing permits cultivtilion, \\ln(*h is carried on as 
long as the incidence of the wet season and llic inter-row growth of the 
plants permit. 



Plate 122 

Early Growth oi a Giant Cowpea Seed Crop. 
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Plate 123. 

Harvesting Giant Cowpea Seed. Note the bags of pods in the background. 

With a January planting the crop makes its growth through the 
v(‘ry wet months, and the main harvesting is carried out in May and 
Jun<‘, when drier conditions prevail Dry harvesting conditions are 
(‘sstnitial, otherwise* st'ed and pods may be dis(*oloured by rain and the 
pods may become very brittle. In (*arlier planted crops, liarvesting 
of p )ds may coiumeiK'c in late March if the weather is dry enough. 

Hand harvesting of the pods is usual, the pods being stacked under 
c()V(*r and threshed later. They must be (piite dry for threshing, which 
is usually most efficient wlnni carried out iluring tlie afternoon. The 
pods do not split lengthwise readily and must be crushed, hence the 
necessity for dryness. Threshing is (‘arried out by the usual com or 
peanut thresher. 

Harvesting may be sf)read over a considerable period, depending 
on the labour available, llowever, undue exposure of ripe seed in the 
fi(dd is inadvisable because of the risk of bean bruchid attack. 

Hccause of the fleshy nature of the stalk, the prolific vine growth, 
and irregular ripening of the pods, giant cowpea does not lend itself 
readily to mechanical harvesting. There are machines whieii could 
handle the crop, but the cost is far beyond the capacity of the individual 
grower. This problem could best be met by the group purchase and 
operation of a suitable machine on a co-operative basis. 

An average yield in the areas under consideration is 10 to 15 
bushels per acre. The total annual production is about 6,000 bushels of 
seed. To produce seed of high standard, adequate seed cleaning 
facilities should be available on the farm. In many samples which are 
marketed, the trash content lowers the standard, and there is scope in 
this direction for (considerable improvement. 

Groit Cowpea. 

As a green manure, Groit cowpea has been popular in the coastal 
cane areas for many years. The seed crop is grown almost exclusively 
in the Tolga-Kairi section of the Atherton Tableland, where about 2,0CK) 
bushels are produced annually. 
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The (*rop is sown at the rate of 4 to 6 lb. per acre in drills 3 ft. to 
3 ft. 6 in. apart. 

' This fine-stemmed variety lends itself to machine harvesting. The 
method adopted is to cut the plants at ground level with a sharp hoe 
or cane knife when approximately three-quarters of the seed pods are 
mature and commencing to dry. The severed plants are allowed to 
cure in the field for several weeks, depending on weather conditions. 
They are then cocked, stacked, and later threshed. The whole of the 
vine passes through the thresher, wliich is adjusted suitably to take the 
large volume of plant material As well as recovering "a good seed 
sample, a good quality chaff for stock food is obtained. Sometimes it is 
necessary to pass the seed once more through the machine for extra 
seed cleaning purposes. Yields of 10 to 15 bushels of seed are 
common]y obtained. 

Reeves Selection. 

This variety has been developed as a result of selection work in 
Queensland and has gained popularity in coastal districts because under 
waterlogged soil conditions it is more resistant to wilt than Poona pea. 

hi growth, Reeves SelcHdion is more inclined to a bush habit than 
giant c'owpea and for this reason it is grown in rows whi(‘}i are only 
3 ft. apart; seed is spa('ed 6 to 12 inches apart along the row, giving 
an approximate planting rate of about 4 lb. per acn*. 



Plate 124. 

Early Growth ol a Roeves Selection Cowpeo Seed Crop. 


The seed (mn be mechanically harvested similarly to Groit cowpea. 
Under average conditions, 15 to 25 bushels of seed per acre can be 
produced. In 1948-49, about 500 bushels of seed were produced in the 
Mareeba area, and production seems certain to expand. 
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Cristaudo Pea. 

It is believed that this legume, sometimes known as Ingham pea, 
originated from a selection from Clay cowpea made by a farmer at 
Ingham. Coastal cane farmers have created a demand for seed of this 
variety, which is credited with pest and disease resistance of a much 
higher order than Poona pea. 



Plate 125. 

A Young Crop of Cristaudo Pea Being Grown for Seed. 


Oistaiido pea tlirives in the Mar(H‘ba area and it is expected that 
seed production will increase. It is grown in rows 3 ft. 6 in. to 4 ft. 
apart, with 6 inches between plants in the row, giving a seeding rate of 
approximately 4 lb. per acre. 

Like Groit and Reeves Selection, it can be efficiently harvested by 
machine. Yields of up to 35 bushels per acre have been obtained, but 
20 bushels per acre is a satisfactory average. 


VELVET BEANS. 

Velvet beans will thrive on a wide variety of soil types and the 
plants show drought resistance of a high order. Uneven germination is 
a feature of this legume, but excellent strikes are obtained in the 
Carbeen area (average annual rainfall 40 inches), where rainfall and 
soil appear to suit seed production very well. Good seed yields have 
also been obtained from Paddy’s Green in the Mareeba district. 

Best results have been obtained where the velvet beans are grown 
in association with maize as a supporting crop to make collection of 
the pods easy. Care must be taken to ensure that the vigorously 
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Plate 126. 

Black Mauritius Velvet Bean Grown for Seed on a Supporting Crop of Maize. 



Plate 127, 

Velvet Bean Grown on Maize tof Seed. At the left, the maize is turned 
down below the cob to facilitate harvesting of the bean pods. 
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growing prolific vines are not planted so thickly as to weigh down and 
break the maize stalks. For this reason it is usual to plant the seed in 
every second row of maize, which has an inter-row space of 4 feet. One 
or two seeds are dropped along alternate rows 6 ft. apart, giving a 
planting rate of 4 lb. per acre. 



Plat© 128. 

Velvet Becm Supported on Maize for Seed Purposes. 


Planting of the velvet bean seed is carried out after the maize has 
germinated and the rows can be set‘n clearly. It is not advisable to 
allow the maize seedlings to be more than 6 inches high before planting 
the legume, as shading seems to stunt groA\th. 

The practice of growing velvet beaus for seed in association with 
maize appears to be a sound one where machine harvesting of maize is 
not adopted. It permits of two cash crops being produced on the same 
land at the same time without detrinuoit to either. 

The varieties recommended for seed production are Somerset, 
Jubilack and Black Mauritius. In a trial at Mapee, near Tolga, in the 
season 1948-49, these three varieties yielded 1,257 lb., 1,192 lb. and 786 lb. 
of seed per acre, respectively. 

Somerset is a large vine which is r(*latively easy to harvest. The 
seed i.s large and may not be popular with cane farmers. Jubilack 
produces a large vine which is also easy to harvest. Its general 
characteristics suggest that it would be a very useful variety for seed 
production purposes. Black Mauritius, although not such a heavy 
yielder as the two varieties already mentioned, is very easy to harvest, 
as the pods are borne in large clusters. All three varieties grow good 
green manure crops. Rate of maturity of each is about the same as 
that for maize. 
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Hand harvesting is followed, the pods being pulled from the vine^ 
stacked, and allowed to dry thoroughly before threshing with a corn or 
peanut shelter. In order to facilitate hand harvesting, a practice 
adopted by some growers is to bend over the maize stalks just below 
the maturing cob. Not only does this make harvesting of the velvet 
beans easier, but in the event of wet weather the bent maize cobs shed 
water more readily and the maize appears to suffer less from cob rots. 

Separation of seed from the pods is not easy, especially if the pods 
are not thoroughly dry, but the corn shelter does a reasonably 
satisfactory job. Sometimes the pods are spread on galvanised iron 
sheets in the sun to make the pods burst, and horses or a tractor are 
driven across them to complete the bursting process. This method is 
not recommended, as it damages the seed too much. 

More than 1,500 bushels are produced annually in the Tolga- 
Carbeen-Mareeba area, and with increasing demand and good prices 
production can be expected to expand. 


GAMBIA PEA. 

Seed of this legume has been produced to a limited extent in 
rotation with the tobacco crop. Owing to the difficulties encountered 
in establishing it on prepared ground, it has lost favour with seed 
producers. However, it regenerates reasonably well on hard ground and 
volunteer crops are used as sources of seed supply in various areas 



Plat© 129. 

Gcunbia Poa in Flower and Fonning Pods. 


Harvesting by hand is tedious because the pods and the seed are 
small, and this is also an unattractive feature to the seed grower. 
Pods must be jiicked at maturity. They are easily threshed, and in 
fact if harvesting is not carried out promptly the pods show a marked 
tendency to shatter and shed seed. 
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A trial in which a reaper and binder was used for harvesting 
Gambia pea seed was carried out recently in the Mareeba area. The 
sheaves were threshed as soon as possible to avoid loss of seed due to 
shedding. The seed was recovered by hitting the sheaves against the 
inside of a small tank, as in the old method of threshing peanuts by 
hand. The seed obtained was later winnowed to remove trash. 

PESTS AND DISEASES. 

The various cowpea varieties grown for seed in the Cairns 
hinterland are susceptible to bean fly injury, but under good growing 
eonditions seed crops are rarely troubled by this pest. Reeves Selection 
is said to be more resistant than Poona pea. Velvet beans and Gambia 
pea are not worried by bean fly. Should severe bean fly infestation of 
any of the seed crops threaten, DDT sprays should be applied. 

l^od borers affect all the seed crops, but appear to be less 
troublesome in velvet beans than in cowpeas. DDT preparations should 
be used to combat these pests. 

IMie cowpcas are susceptible to nematode infestation, but it is rare 
in the Mareeba area to have a seed crop seriously affected. However, the 
fact that cowpeas do harbour nematodes means that they should never 
be rotated with nematode-susceptible crops such as tobacco. Velvet 
beans and Gambia pea appear to be highly resistant to nematodes and 
so appear to be safe to rotate with tobacco and other nematode- 
susceptible e rops. 

All the cowpea varieties described have a degree of resistance to 
wilt, and Giant, Reeves Selection and Cristaudo pea at least are much 
more rt^sistant than Poona pea. 

Harvested seed is very susceptible to attack by bean bruchids and 
mites, but it can be stored safely in bags or tanks after thorough 
treatment with 2 per cent. DDT dust used at the rate of 5-6 oz. per 
cornsack (150 lb. cowpea seed). 


FREE EXAMINATION OF SEEDS. 

Samples of seed purchased by farmers for their own sowing are 
examined free at the Department of Agriculture and Stock, Brisbane. 

Samples should be marked to show the kind of seed, number of 
bags from which sample was drawn, quantity purchased, name and 
address of seller, and name and address of sender. 

Samples should he of the following size:— 

oz. 


Cereals, beans and peas 

..8 

Lucerne, millets, Sudan 

.. 4 

Grasses 

.. 2 

Vegetable seeds .. 

.. i 
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Harvesting and Packing Tropical Fruits and 

Strawberries. 

GENERAL HARVESTING CONDITIONS. 

A S in the case of other fruits, care is essential for the successful 
handling of tropical fruit. Climate and temperature when 
harvesting is in progress are big factors in the successful carriage of 
tropical fruits to local and distant markets. These fruits are of such a 
delicate nature that every care must be taken to avoid carelessness and 
rough handling. Care should be taken by growers to see that fruit 
after harvesting is allowed to cool before being packed. Close attention 
to this point is necessary if fruit is to be carried over long distances 
and is expected to be in a satisfactory condition when it arrives on the 
market, .Fruit packed while in a heated condition holds the heat for a 
long period during transit* thus causing premature ripening or sweating, 
with the certainty of the consignment opening up in an over-ripe or 
wet and musty state, which is just the condition suitable for the 
development of moulds and transit rots. Fruit in this plight has only a 
short commercial life, and has to be sacrificed by the agent to 
distributing retailers for rapid disposal, usually necessitating a 
substantial reduction in price to ensure a quick sale. Such sales often 
have a detrimental effect on the price or the demand for sound 
consignments. By taking advantage of the time of the day, and picking 
the fruit while its condition is unheated, pre-cooling is made considerably 
easier. If necessary, after picking, spread the fruit out in a cool place 
to reduce its temperature before packing. 

PACKING THE PRODUCT* 

Care in Making Cases. 

(irowers, after taking every (*are in handling their fruit while 
harvesting and packing, often, through carelessness in making and 
nailing down cases, offset an advantage already gained by careful 
handling. Careless nail-driving, Causing nails to protrude inside the box 
from the timber of the case, often results in damaged fruit with 
consequent waste. Nail-marked fruit decays, breaks down, and affects 
adversely the sound fruit in the box. Nails protruding through the 
outside of a case are a danger to all handling it in transit, often causing 
bad cuts or loss of temper, and rough handling in consequence. Extra 
care in such matters is well worth while, and saves trouble. 
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The “ Get Up of the Package. 

Attractiveness is the main feature to be studied, anything added or 
done to make the product worth more to the buyer being a big factor in 
quick sales and higher prices. The following points are well worthy of 
consideration:— 

Use only clean, well-made cases. Second-hand cases should be 
thoroughly cleansed before using again. 

Plain white or coloured pajicr is much more attractive and cleaner 
than newsprint, while the extra cost is only a fraction of a 
penny. 

Where it is necessary to use padding, clean woodwool is preferable 
to most types of other material. 

Fancy labels are an improvement, but if using stencils or rubber- 
stamps, care should be taken to apply them neatly and so 
avoid smudging and spoiling the appearance of the finished 
package. The packer’s full name and address, -with variety 
and contents of the case, as required by the Fruit and 
Vegetables Act, should be embodied in labels or stencils. 

Wiring the case is an improvement. Often the wiring together 
of two small cases to make one package is an economy and an 
insurance against the rough handling of smaller packages. 
Wiring is also an attraction to the buyer who desires to 
despatch fruit to distant places. 

CUSTAED APPLES. 

Harvesting. 

Picking custard apples at the right time is essential in keeping 
buyers and consumers satisfied, besides helping in keeping up the 
demand. Custard apples picked too soon inevitably go black and become 
unsaleable and unattractive. The fruit should be picked when it is in a 
firm mature condition to ensure good carrying and ripening qualities. 
A good indication of the correct time to harvest custard apples is when 
the interstices between the corrugations of the fruit have turned to a 
rich creamy colour. Fruit picked at this stage, if firm, will carry well 
and ripen excellently. Packing will present no difficulties if the 
operations of sizing and packing are carried out separately. 

Sising. 

To obtain the best results when marketing custard apples, care 
should be taken to pack the fruit in the best possible manner for 
marketing. Clean cases, nicely stencilled with the packer’s name and 
address and the number of fruit in the case, add to the market value of 
the product. Most custard apple growers consider it unnecessary to 
size and pack their fruit. Like all other fruits, when this is done the 
value is considerably raised, from both seller’s and buyer’s points of 
view. Buyers do not like to purchase fruit of mixed sizes, as they have 
no means of arriving at what a case containing varying sizes is going to 
realise when sold at so much per individual fruit at prices varying 
according to the size. When a case is sized this return can easily be 
calculated, and a price paid accordingly. When a buyer cannot calculate 
the actual return he is likely to receive for a case of fruit, it is only to 
be expected that he will be careful to safeguard himself and pay a lower 
price than the fruit is actually worth. 
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Sizing is an operation that should be carried out in the shed before 
packing. An excellent sizing table is one with a flat top, covered with 
clean sacks, with a 3-inch high beading around the edge to stop the fruit 
from rolling off. For best results the operator should size by hand into 
at least four different heaps of fruit of approximately even dimensions. 
It is also advisable to clean the fruit by carefully brushing if its 
appearance is affected by mealy bug or other pests. 

Packing. 

By packing two different counts from each heap, packers will size 
the fruit automatically into six or seven sizes. The best container is the 
dump half-bushel case, 18 inches by 7^ inches by 8| inches internal 
measurements. For the larger sized fruit, with the counts, 8, 10, 12, 
and 14, the case is best made up in the narrow way—viz., 18 inches 
long by 7^ inches wide by 8f inches deep (see Plate 130); but for the 
smaller sized fruit, with the counts 15, 18, and 21, the wide way, 
18 inches long by 8| inches wide by 7J inches deep, will be found most 
satisfactory (see Plate 131). 

Following are the packs and counts:— 


Nabbow Cask Packs. 

18 inchois long by 7^ inches wide by inches deep. 


raclv. 

No. in First Layer. 

No. of Layers. 

ToUU. 

1x1. 

4 

2 

8 

1x1. 

5 

o 

10 

I X 1. 

6 

i> 


1x1. 

7 

2 

14 


Wide Case Packs. 

18 inches long by 8§ inches wide by 7 } inches deep. 


Pack. 

Nc». in First Layer. 

No. of Layers. 

Totial. 

2x1. 

8 

2 

15 

2x1. 

9 

2 

18 

2x1. 

11 

o 

21 


These packs and counts should pack any average sized line of 
custards, but growers with only a small quantity would possibly not 
need to do all of these counts. 

With very large fruit it is better to adopt a single layer tray of a 
suitable depth. For distant markets the single layer tray is the best 
container. Owing to the irregular shape of the fruit, commonsense has 
to be used in getting the fruit to fit in snugly, careful selection of 
irregular-shaped fruit to match each other being a great help in 
obtaining a good pack. Force should not be used under any 
circumstances. A bigger latitude in sizing is necessary in handling 
custard apples than in handling fruit such as citrus or tomatoes. Only 
a quarter of an inch variation is allowed in citrus and kindred fruits, 
but the variation in the sizes of custard apples will greatly exceed this 
according to the shape of the fruit. One of the main objects of packing 
is the protection that it gives the fruit, and growers when packing want 
to keep this object in view. As custard apples soften first at the point, 
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First Layer 1x1 Custard Apple Packs. 



j —j-sii uayer. 10 Count—Ist Layer. 12 Count—Ist Layer. 

Note the protection given to the soft points of the fruit. 


Finished Oases. 



- Count—Finished Case. 10 Count—Jtf’inished Case. 12 Count—Finished Case. 

Plate 130. 

uttcnd Apple Packing for the Local Market. —^Large sizes. Australian Hall Dump Case. 
Case made on narrow system IS'' long x 7i" wide x deep. 
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2x1 Custard Apple Packs 



18 Count—Jst Layer 18 Count—Finished Case 

Note tlic protection given to the soft points of the fruit 


Plate 131 

Custard Apple Packing lor the Local Market —Small sized fruit Case made on the 
wide system 18" long x 8l" wide x deep 



Ouse prepared with woodwool Finished case with the top 

for placing the Custard layer of woodwool removed 

Apples on Note the imddmg between 


each fruit 

Plate 132 

Custard Appio Packing for Eicport* 
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or opposite end to the stalk, the packer wants to keep foremost in his 
mind the placing of fruit to the best advantage to protect the parts 
which might soften first while in transit. By keeping the “point of the 
fruit turned inwards from the wood of the box the maximum amount of 
protection is obtained from bumps and vibration during handling and 
in transit. A study of the illustrations will help to explain this. 

If a packer happens to use other counts and packs than those given 
here, close attention to the protection of the fruit will be of assistance 
in good transit and satisfactory condition on arrival at the markets. 
Cases should be packed high enough above the top of the box to allow a 
slight pressure to be placed upon the fruit by the lid when nailed down. 
Care should be taken that there is no loose fruit in the case, as the 
constant rattling and vibration in transit will soon render the fruit unfit 
for sale. It is well to remember that on(‘ broken custard apple will often 
make a mess of the whole consignment. 

Packing for Export. 

For long distance transport the best container in the single layer— 
half-bushel standard, 18 inches long by 111 inches wide by 5^ inches 
fleep—tray with the fruit nested or padded in woodwool (see Plate 132). 
The tray is first prepared by placing a laj^r of woodwool on the bottom 
and around the ends and sides. The fruit is then placed in position in a 
single layer with a small space between each fruit. It is advisable not to 
wrap custards when sending long distances, as it hastens the process of 
ripening. Woodwool is then placed in the spaces between the fruit to 
form a small pad for each fruit, and a layer is spread on the top of the 
pack and the ease nailed down. The whole case should be packed so that 
it will not rattle when shaken gently. Fruit packed in this manner 
(‘arried to Tasmania for show purposes, and although soft on arrival was 
exhibited for three days, and was then in still good eating condition. 
Fruit packed without woodwool in the .same type of container was unfit 
for consumption on arrival at the show. Care should be taken that no 
fruit projects above the top of the tray before nailing down. Two trays 
wired together make a handy package for transport over long distances. 
No difficulties in marketing should be experienced by growers if judg¬ 
ment and commonsense are used in handling these fruits. 

FAPAW PACKING FOR DISTANT MARKETS. 

Sizing. 

Ill packing papaws tlie foremost idea in the mind should be the best 
method of giving the maximum xirotection to the fruit in transit, and the 
packing of the fruit so that it will display to the best advantage when 
exposed for sale. Before being packed the fruit should be cooled and 
sized. To assist in making the operation of packing easier, it is a great 
help to endeavour to match the various-shaped papaws whilst sizing 
them into heaps. Four sizes should be sufficient to cover the packing of 
pajiaws for export. Sizing is easily done on a flat-topped table covered 
with soft bags or other suitable material. Many growers do not think it 
necessary to go to this trouble, failing to appreciate that the skin of the 
papaw is exceptionally tender, and that the slightest scratch will cause 
the fruit to bleed, thus damaging the appearance of the fruit. 

Packing. 

The best container for long-distance carriage of papaws is the 
tropical fruit case, 24J inches long by 12 inches wide by 12 inches deep, 
internal measurements (see Plate 133). Woodwool is the most satis¬ 
factory padding material. The box is prepared by placing a layer of 
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woodwool on the bottom of the ease and around the ends and the sides. 
Each papaw is then wrapped in soft paper and placed in a single layer 
in the prepared box, using small pads of woodwool to make individual 
fruit firm and snug. A thin layer of woodwool is then placed over the 
top of the fruit, and the process is repeated until the case is full, 
finishing off with a layer of woodwool padding on the top. It is unwise 
to have the fruit projecting too far above the top of the box, but the lid 
of the case should press just firmly enough to keep the fruit snug and 
firm. Packers should avoid placing too much padding in the case. Care 
in matching the various-shaped fruit will greatly assist in this. By 
using a coloured wrapper in conjunction with the woodwool a very 
attractive package can be placed on the market. Care in eliminating all 
green, over-ripe, or diseased fruit when packing is absolutely necessary 
to ensure safe transit and satisfaction to buyers. 


iW W ' f‘ fl V >■! 



Packed in Tropical Fruit Case 
X 12" X 12^^ Fruit wrapped 
in soft i)aper and nested in wood 
wool. 

Plato 133 

Papaws Packed for Export. 



Packed in the Dump Case used as a* 
tray by romovinf? the side, 18" lonpj x 
I4p' wide* X 84" deep. Note the wood 
'wool padding between the fruit 


Plate 134. 

Papaws Packed for Local Market. 


Packmg for Local Markets. 

Growers who are near enough to their markets to be able to use* 
motor transport have a decided advantage over those who have to send 
over long distances. The fruit can be left on the tree to become almost 
fully ripe before sending to market, and it is not necessary to pack in the 
same manner as when sending farther afield. Close attention should be^ 
paid to the elimination of all disease-infected or marked fruit, and 
sizing should also be rigidly adhered to. The Australian dump case, 
,made in the form of a tray 18 inches long by 14^ inches wide by 
8| inches deep, internal measurements, is a good container for the local 
market (Plate 134). The fruit is packed on end in a single layer rating* 
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on a layer of woodwool or similar packing. As a protection against 
rubbing the bottom end of each fruit, it should be wrapped for about 
two-thirds of the way up in clean white or coloured paper, while each 
fruit is made snug and tight by pushing pads of woodwool in between 
the fruit. Fapaws packed in this way have a very attractive display 
value, and sell much more readily than those carelessly placed in cases 
without padding material, the buyer being able to appreciate the 
quantity and quality at a glance. 

MONSTERA DELICIOSA. 

Packing for Distant Markets, 

I'his is a fruit that is not well known outside Queensland. Many 
people tavSting the monstera for the first time are favourably impressed, 
and are keen to know wliere supplies can be secured. Many specimens 
of this fruit bought by people, ho^vever, do not come up to expectations 
because growers are afraid to alhw the fruit to stay long enough on the 
plant on account of its tendency to fall to pieces wdien ripening. This 
tendency can be overcome by winding a strip of paper around the fruit 
when packing, to prevent the outside shell from falling as the fruit 
ripens. Fruit packed like this wull ripen over its entire length, and still 
retain its full flavour when consumed three weeks after being harvested. 
The standard half-bushel case, 18 inches long by 11^ inches wide by 
51 inches deep, internal measurements, is an ideal case for the monstera. 
The fruit is packed in layers and made snug by placing a thin layer of 
wu)odwool on the top and bottom and between the layers. Lining the 
casf* wuth clean white or coloured paper is an added improvement to the 
appearaiK^c of the case. 

PACKING STRAWBERRIES. 

Containers. 

containers are used for marketing straw^berries. In some of 
the southern States a punnet is in general use, but as this container has 
the disadvantage of containing more than one layer of berries wdth each 
layer resting upon the other, it is not as good a container as the single 
layer packed boxes in general use in Queensland. There are two types 
of boxes in use—one which measures 8 inches long by 4 inches wide by 
inch deep, and the other 24 inches long by 8 inches Avide by 14 inch 
deep. (Both are internal measurements and the latter box is measured 
clear of a central partition which it has). The smaller of the two con- 
tainei's is preferalile, because it gives less latitude for mistakes and 
.spoiling the appearance and alignment of the fruit when packing. Being 
smaller, it will not give the fruit as much play to become loose in the box 
through careless handling, so causing damage through rubbing and 
otherwise. It is also a better container for retailing, the larger box or 
tray, which contains the equivalent of six smaller boxes, holding too 
much fruit for the average buyer, necessitating repacking into Smaller 
boxes. As the strawberry is such a soft fruit, it is necessary to handle 
it as little as possible. The smaller container also has the advantage of 
allowing better sizing and packing when the supply of fruit on the farm 
is short for marketing. Twenty of the boxes 8 inches by 4 inches by 
I J inch will just fit comfortably into a half-dump case. 

Handling. 

Unlike other fruits, the strawberry does not necessitate a large, 
complicated, costly equipment in the packing-house to size and grade. 
This is done by hand, and much labour can be saved by grading while 
picking. Sizing is best done in the packing-house. 
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Plote 135. 

Picking Tray Filled with Fruit.—Note the different grades and colour of fruit that are 
placed at either end of the troy when picking 


A ^ood picking container is a tray with a handle (see Plate 335) 
When picking, the first-class berries fit for marketing can be placed at 
one end of the tray, and second-class or factory berries placed at the 
other. By doing this the berries are automatically graded. Berries are 
packed for market in three sizes—threes, fours, and fives. Sizing is done 
while packing, the packer'having a box for each size. Women and girls 
usually make the best berry packers, having as a general rule a 
lightness of touch which is often lacking in the case of men operatives. 
Berries with grains of earth adhering to them, as is often the cas(* after 
rain, should be gently brushed. This can be done by placing a soft 
lacquer brush as a fixture, standing upright in the bench, and by taking 
the berry by the stalk and gently running it through the bristles of the 
brush. 



Plate 136. 

Me’hod of Starting to Pack.—Note the 
placing of the leaves to separate the 
fruit. 


Packing. 

The method of packing is 
simple enough. The box is first 
prepared by placing a prepared 
leaf across the end of the box 
—passion fruit leaves are very 
suitable, while fern leaves are 
sometimes used where passion 
fruit leaves are not available— 
with the leaf projecting high 
enough to reach to the top of the 
box, and at the same time being 
bent enough to place thereon the 
first line of berries—threes, 
fours, or fives, according to size. 
The berries should be placed on 
their stalk ends with the points 
up, allowing the point of the 
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fruit to reach to the level of the top of the box (see Plate 136). J^nother 
prepared leaf is then placed in the box, bent so as to rest on the bottom 
of the box to have the next line of berries placed thereon, while the 
remainder of the leaf rests against the first line of berries and acts as a 
separator of the lines of fruit. This process is repeated until the box is 
filled (see Plate 137). For travelling, a layer of leaves placed on top 
of the finished pack is an assistance. 


IF" 



Throes. Fours. Fives. 

Plate 137. 

Finished Boxes. —Note the alignment of the fruit in each box, also 
the placing of the leaves between each row of fruit. 

Points to he watched are — 

See that the fruit is placed so that it will come as near as possible 
to the top of the box, and it will then keep snug when the lid is placed 
in position. 

Avoid packing too high. 

Keep the alignment of the fruit straight both across the box and 
from one end to the other (see illustrations of pa(‘ked boxes). 

Avoid placing too large pieces of packing leaves between the berries. 

See that the berries do not rattle in the box after the lid is placed 
in position. 

Keep all badly-coloured berries out of the box, as they spoil the 
commercial appearance of the package when displayed for sale. 

On no account pack damaged berries, no matter how sliglit the 
damage—they spoil the keeping qualities of the box. One bad berry 
soon makes a whole boxful practically unsaleable. 

It is recommended that growers should stamp the pack of the fruit 
on the lid of each box, so that when being sold the seller can see at a 
glance whether they are threes, fours, or fives without having to remove 
the lids. This would be in addition to the name and address of packer 
required by law in letters A inch at least in height to be stamped on 
the top of the lid and the end of the box. Use rubber stamps, as they 
are quick in application and make a finished job. When sending away 
packed in eases, see that stencilling is done neatly and free from edge of 
the stencil plate smudges. 
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Wool and World Trade. 

G. K. MOTTLE, Director of Sheep Husbandry. 

World Wool Production. 

OOL is produced in nearly every country in the world, and it may 
be classified broadly into two types:—(1) Clothing wools, which 
are used for the manufacture of wearing apparel; and (2) Carpet 
wools, which are made into carpehs and tioor coverings. 

England, Spain and Germany held pride of place as the world 
main wool producers until the second half of the 19th century. With 
the development of the sheep industry in countries of the southern 
hemisphere, the combined sheep population of Britain, P>ance, Germany 
and Spain fell from 90 millions to 72 millions in the 70 years 1840-1910 
At the same time the sheep population of Australia, South Africa, New 
Zealand, Argentine and Uruguay rose from 5 millions to 240 millions. 
In Australia the increase in numbers was accompanied by an increase 
in cut per head from an average of 4 9 lb (greasy) in the 5-year period 
1876-81 to an average of 8.18 lb (greasy"' in the 5-ycar period 
1935-89. P^urther expansion in sheep numbers during the interwar 
period brought the Australian clip in 1940 to 1,077 million lb (greasy) ; 
South Africa produced 333 million lb (greasy), and New Zealand 
260 million lb. (greasy) in the saim^ year. Of the world total of 
4,000 million lb. of wool, over half was produced by the five southern 
hemisphere coiuitries—the three British Dominions, Argentine and 
Uruguay. Australia (contributed a (jiiarter of this amount, and is the 
greatest single producer of apparel wool 

The United States of America, Canada, the United Kingdom, 
Germany and P'rance occupy the 6th to 10th places amongst producer 
countries and they are also the first five deficit countries. Of the five, 
the United States has the largest domestic production, though this has 
decreased appreciably in the last decade. However, even wdien 
Americans annual clip was 450 million lb. it was insufficient for her 
domestic requirements; the present precarious state of her wool industry 
may have an important influence on the future of world wool 

The annual averages for the S-year periods 1909-13 and 1939-43 
sjiow that there was an increase in world production of apparel wool 
from 1.685 million lb. to 2,182 million lb. over the 30 years. During this 
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period cotton production increased from 10,000 million lb, to 13,000 
million lb., and rayon and staple fibres, which had just entered the field 
prior to the first world war, rose to 2,589 million lb. per annum by 1939. 
Substitute fibres now provide 14 per cent, of the world apparel fibre, 
and wool, despite the increase in world wool production, supplies only 
12 per cent. 

Year-to-year changes in the amount of wool produced in the world 
have been relatively small. In only two years out of 34 has it varied 
by as much as 10 per cent, and these fluctuations have been mainly in 
Merino wool. They have been caused by factors largely beyond the 
•control of the grower, such as droughts, parasites and diseases. 
Deliberate changes in production have occurred, such as in Australia, 
'where there was a swing to crossbred sheep during the war years in 
response to a call for coarser wool and more mutton. However, because 
of a lack of alternative uses to which the land can be put, and the 
rigidity of fixed production costs, the grower often has little opportunity 
to vary the type of wool produced. 

This means that world wool production has expanded in response 
to a steady demand for wool. Future production seems assured, although 
increases like those witnessed over the last 50 years are unlikely to be 
repeated, as most of the sheep pastoral areas in the world are developed. 
There may be increases in the cuts per head and decreases in preventable 
economic loss as pests are controlled and the effects of drought are 
ameliorated. The future of wool production will be controlled, however, 
by the continuance of economic production. 

World Wool Consumption. 

AVith the exception of the two post-war periods, the annual world 
carry-over of wool has been small. The combined total stocks of the 
three British Dominions and Argentine have been below 7 per cent, in 
11 of 14 consecutive years. They did not exceed 10 per cent, in any year, 
the highest being 9.7 per cent, at the end of 1931-2. The two principal 
Merino countries, Australia and South Africa, have had the lowest 
carry-over, which has usually been less than 3 per cent. 

However, the composition and intensity of world demand has been 
subject to strong fluctuations, which have been reflected in price changeji 
rather than in volume of trade. 

Up to 1938, the United Kingdom and European countries (mainly 
hhanee, Belgimn and (lermany) dominated the market, i)urchasing 
between them up to 80 per cent, of the surplus apparel wool exported 
from the five main producer countries. Japan entered the market after 
the first world war and increased her annual purchases of Australian 
wool from 2 per cent, of the clip in the 5-year period 1909-13 to 18 per 
cent, in the 5-year period 1929-33. 

Importations of Australian wool by the United States of America 
have alw’ays been erratic. In 1935 they were 95 million lb. (greasy); in 
1936, 32 million lb.; in 1937, 69 million lb.; and in 1938, 6.5 million lb. 
These variations have been closely connected with changes in American 
home production, which averaged in the vicinity of 450 million lb. per 
annum. The 1934-38 per capita consumption of wool in America was in 
the vicinity of 2.5 lb. (clean) per annum, which compares unfavourably 
wdth that of European countries which have a high standard of living. 
The per capita consumption of the United Kingdom, for instance, during 
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the same 5-year period was 5.27 lb. (clean). Australia’s average for the 
period was 4.63 lb. (clean), while that of Japan was 1.26 lb. (clean), 
of Poland .99 lb. (clean) and of the Soviet Union .87 lb. (clean). The 
low rate of wool consumption in America is due to differences in living 
conditions, as well as to the tariff barrier which gives other fibres a 
favourable price differential. Since 1939 there has been a decrease in 
the number of sheep in the United States. However, high ruling rates 
in the world’s wool markets, coupled with high labour costs in America’s 
manufacturing industries, have restricted American importations 
during more recent years. 

Despite the fact that the Soviet Union, India, Pakistan, and China 
contain three-quarters of the world’s population, they absorb only 
2-4 per cent, of the world’s wool. 

The average wool consumption per head, as well as an income basis, 
is shown in Table 1. 

Wool consumption has fallen from 14 per cent, of the world’s 
apparel fibre in 1909-13 to 12 per cent, in 1939-43, when it supplied 
2,540 million lb. (clean). At the same time, world consumption of 
staple fibres has increased. In the 5-year period 1909-13 they provided 
2 per cent, of the apparel fibres, and in 1939-43, when total production 
was 2,851 million lb., they provided 14 per cent. 

While there is competition on a fibre basis, there is also rivalry on a 
fabric basis; for example, a brief visit to any surfing beach in 
Queensland will reveal the trend towards non-woollen swimming 
costumes. Finally, there is competition on a price basis. . Synthetic 
^‘tops” were quoted at 22^ pence i)er lb. when woollen ‘‘tops” varied 
from 28J to 48| pence per lb. at a time when greasy wool w^as 15 pence 
per lb. 

Wool Prices. 

It is well known that wool prices have always been subject to violent 
fluctuations, but it should be remembered that, in the inter-war period, 
they were about as great as those of other commodities. The fiiietuations 
were more marked in crossbred than in Merino wools, but the crossbred 
industry had the stabilising effect of mutton and lamb sales. 

As wool is sold by open auction, supply and demand have an 
important bearing on price. These relationships might be summarised 
as being:— 

The Influence of Supply on Pnce.—Large variations in individual 
clips are usually small when compared with the variation of the world’s 
wool; the maximum variation in world supply is about 5 per cent, 
(except during unusual times such as war, when large stock piles may 
accumulate). 

The Influence of Price on Supply. —Short-term variations in price 
are unlikely to influence supply because of high capital charges and the 
time factor in production. However, long-term depression in prices 
can be important, and may lead to variations in the type of husbandry 
practised. 

The Influence of Demand on Price. —The cost of the raw wool in 
a manufactured article is low and accordingly changes in price have 
little effect on the price of the end product. On the other hand, the 
variation in tlie income whicii can Ik* spent on clothcK is great and thus 
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demand fluctuates. During depressed periods, the adverse effect of 
falling incomes on the level of wool consumption is likely to be much 
greater than the counteracting effect of lower raw wool prices. 

To sum up, then, it is safe to say that the influence of variations in 
wool price on demand for wool is much less than the influence of 
changes in demand on wool price. 

The Influence of the War. 

During the recent war, the main wool producing countries were 
comparatively unaffected except for shortages of labour and materials, 
while the principal manufacturing countries were disorganised. 

Marketing would have been interrupted except that the Govern¬ 
ments of the allied countries bought up the world’s surplus wool. Over 
10 million bales produced in three Dominions went into store, besides 
the large stocks which were built up in America under the control of 
the Commodity Credits Corporation. 

The ‘‘shoddy” trade, which re-uses wool from discarded garments, 
lapsed. The woollen manufacturing industries in Australia, Canada, 
South Africa, the United States, and presumably Russia, expanded, 
and the majority of the new mills were equipped with new machinery. 

At the end of the w^ar most wardrobes were w^orn out and there 
was a tremendous demand for wool. During the first year of auctions 
the United States bought 300 million lb. of Australian wool, while the 
Continental mills were going through a period of readjustment. During 
the next year (1947) Continental competition became more intense and 
prices rose. In 1948 the United Kingdom and Europe dominated the 
market, with Australian mills in full support. The Soviet Union pushed 
prices still higher, although its purchases w^ere restricted in quantity. 
Finally, in 1949 Japan entered the market. , 

In the meantime, American buyers concentrated on the Argentine 
clip, which sold at lower prices, as wool w^as not included in Marshall 
Aid. The proportion of Merino wool x^urchased in Australia decreased, 
and the proportion of coarser crossbred avooI used in the United States 
increased. 

Queensland’s Position and the Future. 

Queensland’s sheep x>opulation has not increased appreciably since 
1890, when the State carried practically 20 million sheei). The present 
population is about 16 millions, although it was 24 millions in 1942. 
Ilowever, the cut per head has increased and the total w^ool x^roduction 
has also improved. 

The value of the State’s overseas exports rose from £151 million 
for the 10-year period 1911-1922 to £278 million for the 10-year period 
1934-1945. Of these totals, wool provided £74 million and £111 million 
respectively. The value of Queensland wool for the last 4 years has 
totalled over £100 million. 

The present decline in Queensland’s sheep numbers is consistent 
with world trends. The number of apparel wool producing sheep in 
the world has decreased to 318 millions, against an average of 341 millions 
and a 1942 peak of 357 millions. Apparel wool production has 
decreased to below the 1934-1938 level and Merino w^ool production is 
low^er than in any year since 1920. Seven-eighths of Joint Organisation 
stocks have been disposed of and consumption of wool is 20 per cent* 
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above the pre-war average. While a decline in consumption may be 
expected in the United States, this may be offset somewhat as far as 
Australia is concerned by the devaluation of sterling. An increase in 
consumption may be expected in Europe and Japan, but competition 
from other fibres will have to be met on a price and quality basis. 

TABLE 1. 


Country. 

Average Wool Consumption, 
per Head, 1984-8. 

Lb. Clean, 

Wool 

Consumption, 
per Hoad, 

Income, 
per Head. 

Order of Magnitude. 

United Kingdom 

5*27 

1 

3 

New Zealand . . 

4-65 

2 

2 

Australia 

4 6.3 

3 

6 

Belgium 

4 r>r> 

4 

10 

Sweden 


5 

8 

Franco 

.8-52 

0 

7 

Switzerland 

3 82 

7 

4 

Argentine 

3 00 

8 

.5 

Germanv 

2-S7 

0 

0 

U.S.A. . 

2*66 

10 

J 


Ill preparing the series of articles on wool which have appeared in 
this journal during recent months, information published by the 
following workers has been drawn upon freelv:—Prof. A. F. Barker 
(University of Leeds), Mr. II. B. Carter (C.S.I.E.O.), Mr. W. K. Lano 
(Gordon Institute of Technology, Victoria), Mr. R. McMahon 
(Sydney Technical College), and Mr. E. H. Mercer (C.S.I.R.O.). 

Publications of the Australian Wool Board and the International 
Wool Secretariat have also been used. 


TUBSRCULt)SlS-FR££ CATTL£ H£RDS 
(AS AT 18th AUGUST, 1950). 


Breed. 


Ownor’M Name and Address of Stud. 


Aberdeen Angus 


The Scottish Australian Company Ltd., Texas Station, Tcjxos 


A.I.S. 


F. B. Sullivan, “ Eermagh,” Pittsworth 
]). SuUivau, Kosavale, via Pitta worth 
W. Henschell, Yarranlea 

(^on. O’Sullivan, “ Naviliu.s Stud,” Greenmount 

H. V. Littleton, “ Wongaloo Stud,” Hillview, Crow’s Nest 

J. Phillips and Sons, “ Sunny View,” Kingaroy 


Ayrshire 


L. Holmes, “ Bencecula,” Yarranlea 


Friesian 


Ct H. Naumann, “ Yarrabine Stud,” Yarraman 
J. F. Dudley, Yarraman 


J erse;^" 


W. E. O. Meier, “ Kingsford Stud,” Rosovale, via Rosewood 

J. S. McCarthy, “ Glen Erin Jersey Stud,” Greenmount 

J. F. Lau, “ Rosallen Jersey Stud,” Goombxmgee 

G. Harley, Hopewell, CJhilders 

Toowoomba Mental Hospital, Willowburn 

Farm Home for Boys, Westbrook 

F. J. Cox and Sons, Crawford, Kingaroy Line 
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A Survey of Data on Group Herd Recording, 

1948-49. 


S. E. PEGG, Senior Adviser (ITcrd Recording). 


T he orij^nnal object of a herd production recording scheme was to 
obtain reliable information on the productive capacity of each cow 
in the herds of farmers joining the scheme which could be used as a 
basis for improving individual herds. Herd recording is still practised 
basically for this purpose, but in recent years it has been found that the 
mass of information accumulated in connection with herd recording 
may yield on thorough analysis valuable information on many fa(;tors 
of great importance to dairy farming economy generally. 

Preliminary investigations of herd recording data have been 
commenced in Queensland. This article deals with surveys made of 
information derived from the first year’s operations of group herd 
rec 4 )rding. The group system, commenced in January, 1948, replaced 
the ‘'farmer’s own sample” scheme which had operated since 1920. 
As the group scheme is only in its infancy in Queensland, it must be 
recognised that the information contained in this survey is only a 
guide; moreover, due to the vagaries of the seasons in this State, the 
real effect of many factors on various aspects of dairying can only be 
determined reliably in the light of a survey covering a number of years. 
In view of the different pastures, fodder crops and other environmental 
conditions in the various dairying districts, it may also well be that 
surveys of some aspects of herd recording data must be conducted on a 
district basis. 

So far as the present survey is concerned, the results will also be 
affected to a minor extent by the fact that production records included 
for cows which calved between February and June will be only those of 
animals with very short lactations. 

Length of Lactation. 

The average length of lactation of cows which completed lactation 
periods was 220 days. 
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The average length of lactation for the various districts was 

District. 

Days. 

Darling Downs 

. 222 

South-eastern Queensland 

.221 

South Burnett 

.211 

Upper Burnett 

.214 

Atherton Tableland 

.232 

Average for Queensland 

.220 

The percentage of cows milking 
shown in Table 1. 

for the various lengths of lactation 


The objective should be to have cows in milk for ten months, with 
a dry period of two months before again freshening. This is not always 
possible where the bulls are not controlled, and in such cases it is not 
uncommon to have cows calving again witMn ten months. 

The fact that 29.6 per cent, of the cows had lactation periods of 
180 days or less calls for some action. It is pleasing to record that many 
of these animals have already been culled. In some instances the low 
lactation period may have been caused by sickness or accident, but in 
a large number of eases the cause was either an inherited tendency or 
a lack of feed. Where a short lactation period is inherited, the 
animals concerned should not be selected for breeding purposes, as the 
progeny will inherit this tendency. 


240 6001 



30 60 90 «20^ rjo ilo 240 270 300 330 36© 

LAC T ATtON PEff iO D ( DAYS ) 

Plate 138. 

Groph Showing Production o! Butterfat and Milk According to Langth 

l.actation. 
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Effect of Length of Lactation on Production. 

In order to emphasise the need to concentrate on cows with a 
normal lactation period, a survey of the average production of animals 
according to the length of the lactation period was made. 

The results are shown in Table 1, and are also depicted in Plate 138. 

It will be seen that there is a constant increase in production as the 
lactation period increases up to 330 days (11 months), thus indicating 
the need to maintain cows in milk for a long period during each 
lactation. 

Effect of Month of Calving on Production. 

A survey of the effect of month of calving on production, carried 
out on data available from the farmer’s own sample recording scheme, 
was published in this Journal for March, 1948. 

The information for the 1948-49 season is affected by (a) the 
season, and (b) the fact that in several groups the only figures available 
for some of the months are for cows with short lactation periods. 

If all cows were fed adequately throughout the year, there should 
be little, if any, difference in production between cows calving in 
different months. However, to gain the maximum advantage under the 
conditions which exist generally, it will certainly pay to so regulate 
matings that cows calve in the third quarter of the year—that is, from 
July to September. 

The effects of month of calving shown by the 1948-49 figures are 
similar to those obtained in the previous survey, except that in 1948-49 
higher production was given by cows which calved in June to August, 
inclusive, compared with July to September in the previous survey. In 
1948-49, cows calving between June and August produced 40 lb. butter- 
fat more than cows calving in the first quarter of the year. Indeed, in 
one small area, where ^gures were available for a 20-month period, the 
increase was as much as 50 per cent. The Atherton Tableland results 
differed from those of other districts, as production was highest from 
cows which calved from September to December, but it must be pointed 
out that the Tableland experienced a much better season than usual, 
particularly during the spring months. This may have caused the 
production of cows which calved in these months to be higher than 
usual. 



Plate 139. ■ 

Graph Showing the ERect of the Month of Colrfaig on Production. 




Januarj. February. March. April. May. I June. July. August. September. October. November.} December 
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Table 2 shows the average production of milk and butterfat, as well 
as the percentage of cows calving in each month, according to district. 
Plate 139 shows the production according to month for all recorded 
cows. 

Effect of Month of Calving on Length of Lactation. 

The average length of lactation of cows calving in the various 
months is shown in Table 3 and Plate 140. 



MONTH OF CALVING 

Plate 140. 

Graph Showing the Effect of the Month of Colving on the Length of Lactation. 


It will be noted that cows which calved during June to August in 
the season surveyed not only gave higher production but also milked 
longer. 

Cows calving in June had an average lactation period of 239 days, 
compared with 185 days for cows which calved in February. 

It would appear that cows which calved in June, July or August 
obtained the benefit of the flush growth of pasture after they had been 
milking from 5 to 6 months, and that this tended to prolong the lactation 
and increase production. On the other hand, cows which calved in 
January and February entered a dry period, with pastures low in 
nutritive value, after milking for six months, and this hastened the end 
of the lactation period. 

Table 3 also show\s the percentage of cows which calved in each 
month. 

Relationship of Test to Production. 

Most dairy farmers in Queensland supply butter or cheese factories 
and payment for their produce is based on the quantity of butterfat 
supplied. The amount of butterfat produced, therefore, is of more 
importance in these cases than the amount of milk. 

The survey of the 1948-49 figures was carried out without consider¬ 
ing breed, but henceforth the work will be done on a breed basis. 

Table 4 shows the average production of milk and butterfat of cows 
within the various test ranges, and the percentage of cows in each range. 
The trend is also illustrated in Plate 141. 
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It will be noted that the highest average yield of milk (352 gallons) 
was found in the test range of 3.5-3.9 per cent., while the highest average 
yield of butterfat (166 1&) occurred in the 5.5-5.9 per cent, range. 

Work done by the New Zealand Dairy Board has shown that, within 
breeds, there is a strong correlation between butterfat test of the milk 
and the total yield of butterfat, and the conclusion has been drawn that 
to raise the level of butterfat production farmers should endeavour to 
breed from families which combine better-than-average tests with high 
milk yield. 



Graph Showing tho Rolotlonshlp Botweon Butterfat Test and Production. 


WATCH FOB HEMLOCK WEED. 

The poisonous hemlock weed has been reported from the Mt. Sylvia area in 
the Lockyer, and farmers on creeks draining into the Brisbane River are advised to 
keep a watch for any unusual plant springing up on their properties. Hemlo^ 
can be distinguished by its large, green, carrot-like leaves and its white, parsnip- 
like taproot. 
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A Boom Spray for Weed Control. 

T N the March issue of this Journal, four spraying units used for weed 
control purposes were described and illustrated. These were the 


' ‘‘ Wilmist,” and 


were 

Buzacott-Wolseley ” 


Marino/^ 

sprayers. . 

The Klean Krop ” boom spray is now available m Queensland 
and is illustrated in Plates 142 to 144 

This outfit consists of a 1.2 h p. air-cooled engine gear pump, 
20.callon metal tank, and brass boom. The pump is fatted with a relief 
valve and pressure gauge and is capable of delivering two gallons per 
minute at 100 lb. pressure. Lower pressures can be obtained by 
adiusting the relief valve. The boom is in lengths of six feet and its 
height above the crop is adjustable. Nozzles delivering a cone spray are 
spaced at 14-inch intervals. A control cock and a gauge filter for the 
booms are fitted. 

The manufacturers state that at a vehicle speed of the rate 

of application at 25 lb. pressure is 4 gallons per acre; at 50 lb., 5 gallons; 
and at 100 lb., 7 gallons. 














Plate 144 

Starting the Motor. 
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A Baby "Talks" on "Crying." 

TF you are one of these parents who are nearly driven to distraction 
^ by a baby who cries most of the day and night, take heart, for your 
misery and the baby’s is usually preventable and easily remedied. 

First of all you must remember that a baby’s cry is his only 
method of expression and sometimes he has so much to say to parents 
w^ho do not seem to understand I Moreover, that which he has to say 
(by crying) is nearly always worth saying and worth taking note of, 
for young infants are too innocent and guileless to cry just for the 
^'heck of it” or merely to annoy their parents, although some crying 
of course is quite natural and healthy. 

Let us now consider some of the things that baby is frantically 
trying to say. Let baby speak for himself: ^'I’m terribly hungry and 
you iiave no idea how painful it is to be kept waiting. Bother the 
clock on the wall, I’m the best judge of when I’m hungry. I w^ant more 
to eat—how can a chap be expected to be a lawful citizen, to do his 
daily kicks, play, grow and gain weight on insufficient food? I can’t 
even sleep because hunger pains are very painful to me. But don’t 
try and till me too full because that’s just as painful. When I indicate 
that I’ve had enough, I’ve usually had enough and it’s no earthly 
good trying to force me to take more. It will only make matters worse 
and then we will all get upset. And remember, a chap’s appetite varies 
on occasions, especially when he’s feeling a bit ‘otf,’ or is over-tired, 
or teething, or over-excited or it’s terribly hot. Please make allowances 
and don’t try to regiment me too much, I’m a pretty wise guy when it 
comes to regulating my own diet.” 

‘^Most important, too, never neglect to give my ‘wind’ a chance to 
come up after a feed. It may take some time and patience but it’s 
usually worth it. If you lay me down with the ‘wind’ still inside, it 
gives me dreadful tummy-ache and you will just get your deserts if I 
scream the roof down! ’ ’ 

“Now, just in case you may think I’m a typical male, always 
thinking of my stomach, I’ll explain a few more things I may have 
occasion to tell you in a high pitched voice: 
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‘‘IVe got a wet or soiled nappy and it’s most uncomfortable and 
certainly not conducive to sloep. In fact I’ll be blowed if I’ll settle 
down until I’m cleaned up and changed. Again, I may be too hot or 
too cold and generally uncomfortable, or I may be thirsty or over¬ 
tired. I’m really sorry to have to bother you, but I’m so weak and 
helpless without your loving care. However, I’m not a block of wood, 
I’m a living human being with as keen feelings and sensations as you 
have. All I ask is to be changed, made comfortable and tucked in 
again. Of course, a little cuddle, a few reassuring words and a smile 
always gives me a warm feeling of security inside and never do me any 
harm. But don’t take me up and nurse me in the middle of the night 
nor take me into the warmth of your own bed or I may come to expect 
this ^spoiling’ and give you a terrible time if I don’t get it.” 

” However, during the day, things are different and I may have 
good reason to complain in no uncertain voice that I’m being neglected, 
I’m lonely and I’m bored. Sometimes, I’m left lying down in my pram 
outside for many hours a day, often without any toys and no one to 
take any interest in me. 1 know you are very busy washing my 
^naps,’ &c., but please don’t leave me alone with nothing to do for too 
long or I shall get miserable and cross. 1 like to be talked to 
occasionally, and cuddled and played with, for then I know that you 
love me and that I’m wanted and secure. And when I get a bit older 
I like to sit up for a bit to watch all the interesting things that are 
going on around me—only thus can I broaden my horizon and gain a 
knowledge of my identity in the scheme of things. Again, when I 
reach the stage of crawling and walking please give me a chance to 
try out and practise these maturing abilities.” 

“Now, seeing that I am really getting things off my chest, I’m 
going to tell you another thing that upsets and distresses me and 
that is family disharmony. You would be surprised how keenly 1 can 
sense the tension in the air, apart from the shouting and the noise 
which makes open warfare obvious! I know very well when Mum and 
Dad are over-tired, worried, anxious, nervous and fretful and I’m 
afraid it just makes me the same way. I know it only makes matters 
worse but I’m such a small little baby and so dependent on you grown¬ 
ups for my happiness and security, so please try to be calm, cheerful 
and at peace with the world. It makes everything so much more 
pleasant and easy for everyone.” 

“You will be glad to hear that I can’t think of an;^hing else that 
makes me cry unduly, at the moment, except of course illness and real 
physical pain, such as I sometimes get when teething. But when I am 
really ill there will usually be some other symptoms and signs and then 
you should not hesitate to send for the doctor. I’m too precious to be 
treated by Grandma, Mum-in-law or the Neighbours and beware of 
some of the old-fashioned traditional remedies like castor oil. They 
often do more harm than good.” 

Any further information on this and other matters connected 
with children may be obtained by communicating personally with the 
Maternal and Child Welfare Information Bureau, 184 St. Paul’s 
Terrace, Brisbane, or by addressing letters “Baby Clinic, Brisbane.” 
These letters need not be stamped. 
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ASTRONOMICAL DATA FOR QUEENSLAND. 

OCTOBER. 


Supplied by W. J. Nnwnll, Hon. Secretary of the Astronomloal Society of Queensland 


TIMES OF SUNRISE AND SUNSET. 


At Brlsbwae. 

MINUTES LATBE THAN BRISBANE AT OTHER PLACES. 

Bate. 

Else. 

Set. 

Place. 

Rise. 

Set. 

Place. 

Rise. 

Set. 

1 

a.in. 

5-29 

p.in. 

6*47 

Gaims 

37 

21 

Longreach 

82 

31 

6 

5-28 

6*49 

Gharlevllle .. 

28 

26 

QuUpie 

Rockhampton 

84 

36 

11 

5-18 

6*52 

Cloncurry .. 

56 

44 

14 

7 

Id 

5-13 

6*65 

Gunnamulla 

29 

30 

Roma ~. 

18 

16 

21 

5-07 

6*58 

B>rranbandi 

18 

20 

Townsville 

81 

18 

26 

5*08 

6*01 

Emerald 

23 

16 

Wlnton 

44 

85 

31 

5*00 

6*04 

Hughenden 

40 

29 

Warwick .. 

8 

4 


TIMES OF MOONRISE AND MOON8ET. 


At Brisbane. * 

MINUTES LATER THAN BRISBANE (SOUTHERN DISTRICTS). 
Gharlevllle 27; Gunnamulla 29; Dirranbandl 19; 

Quilpte 86; Roma 17; Warwick 4. 

MINUTES LATER THAN BRISBANE (CENTRAL DISTRICTS).- 

Date. 

Rise. 

Set. 

1 

2 

3 

p.m. 

10*26 

11*22 

am. 

8*02 

8-44 

9*31 

Date. 

Emerald. 

Longreaoh. 

Rockhamptoo. 

Wlnton. 

Rise. 

Set* 

Rise. 

Set. 

Rite. 

Set. 

Rise. 

Set. 


a.m. 


1 

10 

29 

26 

44 

0 

20 

27 

52 

4 

12*16 

10*24 

6 

10 

29 

26 

44 

0 

19 

28 

62 

6 

1*05 

11*20 

11 

20 

16 

86 

82 

11 

8 

42 

86 



p.m. 

16 

80 

8 

46 

23 

81 

0 

54 

26 

6 

1*60 

12*20 

21 

24 

18 

40 

29 

16 

3 

46 

82 

7 

2*31 

1*22 

26 

18 

24 

28 

40 

3 

16 

82 

47 

8 

9 

8*08 

3*48 

2*23 

8*25 

31 

9 

81 

25 

46 

0 

22 

26 

54 

10 

4*10 

4*29 










11 

4*49 

6*34 

MINUTES LATER THAN BRISBANE (NORTHERN DISTRICTS). 

12 

P 











13 

6*02 

7*52 


Cairns. 

Cloncmry. 

Hughenden. 

Townsville. 

14 

0*40 

9*04 

Date 









16 

16 

7*87 

8*34 

10*16 

11*21 

Rise. 

Set, 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

17 

I 9*38 


1 

6 

52 

35 

65 

19 

60 

5 

44 



a.m. 

3 

2 

55 

33 

67 

17 

62 

3 

45 

18 

10-44 

12*20 I 

f> 

2 

56 

33 

67 

17 

53 

8 

46 

19 

11*49 

1*10 

7 

10 

49 

37 

63 

22 

49 

9 

41 


p.m. 


9 

20 

36 

43 

65 

28 

44 

17 

81 

20 

i 12*52 

1*51 

11 

82 

23 

52 

45 

86 

30 

26 

20 

21 

1-62 

2.28 

IS 

44 

10 

61 

37 

45 

23 

37 

10 

22 

2-49 

2*69 i 

15 

54 

2 

67 

82 

51 

17 

44 

8 

28 

3*44 

8*28 

17 

50 

8 

68 

32 

52 

18 

46 

4 

24 

4*87 

3*60 

19 

61 

6 

65 

34 

49 

20 

42 

7 

26 

5*81 

4*24 

21 

40 

14 

57 

40 

42 

25 

S3 

14 

26 

6*26 

4*64 

23 

29 

26 

50 

47 

86 

33 

26 

22 

27 

7*22 

6*26 

25 

10 

87 

42 

66 

27 

41 

17 

82 

28 

8*18 

6*01 

27 

0 

46 

87 

61 

21 

47 

8 

88 

29 

9-14 

6.41 

29 

2 

53 

S3 

66 

17 

61 

8 

44 

80 

81 

10-08 

10*58 

7*26 

8*17 

31 

2 

57 

88 

68 

17 

68 

8 

47 


Phaaea of the Moon ,—Last Quarter. October 4, 6.53 p.m.; New Moon, October 11, 
11.33 p.m.; First Quarter. October, 18, 2.18 p.m.; Full Moon, October 26, 6.46 a.m. 

On 15th October the Sun will rise and set about 10 degrees south of true east and true 
west respectively, and on the 11th and 23rd the Moon will rise and set at true east and 
true west respectively. 

Mercury ,—Not suitably situated for observation during thla month, though on the lat, 
in the constellation of Leo, will rise 45 minute.s before the Sun, reaching greatest angle 
west of the Sun on the 3rd. On the 6th it will pass from west to east of Saturn, and by 
the end of the month, in the constellation of Virgo, will be in line with the Sun. 

Venus ,—Now too close In line with the Sun for observation. 

Mara —At the beginning of October, in the constellation of Scorpio, will set betweea 
10.8 p.m. and 11.15 p.m., the Moon passing close on the 15th. By the end of the month, 
in the Constellation of Ophluchus, will set between 9.50 p m. and 10.15 p.m. 

Jupiter .—In the constellation of Aquarius, will set between 3.45 a.m. and 6 a.m. at the 
beginning of the month; the Moon passing close on the nights of the 20th-2lBt. By the end 
of the month will set between 1.45 a.m. and Sam. 

Saturn ,—Too close in line with the Sun for observation at the beginning of the month, 
but at the end of the month may be seen low In the east during morning twilight, in the 
constellation of Virgo. 
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CEN TAURUS. 

As mentioned in last month's Journal, this constellation adjoins the constella¬ 
tion of the Southern Cross, and it is easily seen from the diagram how simple it 
would have been to include the Cross in the constellation of Centaurus—in fact, 
Centaurus seems incomplete without it. The Centaurus group is said to represent 
the brave and kindly centaur, Chiron, who succoured the young Jason and taught 
the arts of peace and war to many of the mythological heroes. Being situated 
near the Milky Way it contains many interesting doubles and clusters, as well as 
several bright stars, the most brilliant stars in the constellation being the pointers'' 
to *Hhe Cross." The star of the pointers farthest from “the Cross" is known to 
navigators as Bigel Kent, the Kent being an abbreviation for Kentauri, a variation 
of Centauri. This star is the third brightest in the heavens, and though it appears 
to the naked-eye as a single star, under magnification it appears as three separate 
stars all revolving round a common centre of gravity. One of the stars of this 
group, now called Proxima Centauri, is the closest known star to Earth, being 
4.2 light-years away—a light-year is 5,878,000,000,000 miles. 

Other interesting objects in this constellation are the beautiful globular cluster, 
Omega Centauri, which can be seen with the naked-eye as a star of about fourth 
magnitude but which with optical aid appears as a “heap of pearls"; the naked-eye 
doubles of Mu and Nu and Epsilon, and the telescopic cluster of about 200 stars—• 
47 Centauri. 

Like the Southern Cross, this constellation is an evening object from about 
March to September, though from Queensland it is below the horizon for only 
about 4 hours every day. On October Ist it reaches the Meridian or ISTorth-South 
line about one hour after noon, setting about 7 p.m. It will reach the Meridian 
about 2 hours earlier each month, so that by April 1st it will be on the North-Bouth 
line about 1 hour after midnight. 
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Queensland Certified Hybrid Maize. 

Part 1. The Story in General. 

W. W. BFIYAN, formerly Plnnl Broerler, Queenslaiid Agricultural High School and 

College, Lawe8. 

[Editorial Note.—A progress report on hybrid maize production in Queensland 
was published in this journal in October, 1949. The State certified hybrid maize 
programme has now reached a stage at which it is desirable to place on record a 
statement of the work that has been done and to detail the procedure that has been 
adopted for certified seed production. The subject will be dealt with in three parts.] 

INTRODUCTION. 

Late in 1925 the first hybrid maize breeding programme in Australia 
was begnn at the Queensland Agricultural High School and College, 
situated at Lawes, in the Lockyer Valley. Queensland was the first 
State to realise the value of maize hybrids. It was known that the older 
breeding methods of various types of selection and of the crossing of 
varieties would no longer give marked improvement, and the hybrid 
maize programme was undertaken as it offered promise of progress. 
The intervening twenty-four years have produced results wdiich have 
amply justified the faith of the early sponsors of the work, and the 
purpose of this series of articles is to tell the story of hybrid maize 
in Queensland. 

The first plant breeder engaged in the programme was Mr. (now 
Professor) J. R. A. McMillan. On his resignation in 1929, the author 
was appointed in his place and w'as in charge of the work until August, 
1950. It will be understood that a large breeding programme is a matter 
of team work, and it is desired to acknowledge the very great assistance 
that has been given in the general conduct of the Avork and in the final 
shaping of procedures by Messrs. C. C. P. Bourne, E. U. McCarthy 
and L. T. Petersen. Their experience and judgment have been* most 
useful. Messrs. S. Marriott, A. J. Schindler and P. W. Grogan also 
gave valuable service when associated with the College plant breeding 
section. 

TYPES OP MAIZE. 

Maize types now in existence are either varieties or hybrids. The 
varieties are known as ''open-pollinated,'’ as their pollination is not 
controlled. Even in normal and reasonably even crops of standard 
varieties there is a loss of up to 15 per cent, in yield caused by sterile 
stalks, by stalks producing only nubbins, and, in general, by a large 
amount of variation among individual plants and ears throughout the 
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field. The usual method of maintaining^ these varieties at their standard 
of exeellenee (or even raising this standard slightly) is by selection. 
This ('oiisists of selecting plants in the fi(dd and later selecting ears 
from these plants in the barn. The male or pollen parents of the selected 
seed ears are unknown, and pollen from some inferior plants at least will 
have taken part in fertilisation. This will result in undesirable charac¬ 
ters reappearing in later generations. 

Hybrid maize results from controlled breeding in which the parents 
of each plant are known and are uniform. If good parents are used, a 
uniform crop of good hybrid plants is produced and the 15 per cent, loss 
found with open-pollinated varieties is eliminated. Production of 
hybrids is the only known method of obtaining substantial yield 
increases in maize. 

PRODUCTION OP HYBRIDS. 

To produce hybrid maize, the followring steps are carried out. They 
are shown diagrammatically in Plate 145. 

(a) An outstanding maize plant from a standard or introduced 
variety is chosen. The ear from this ])lant is then inbred by “selfing^^ 
(i.e., placing the pollen produced by a single maize plant on its own 
ear silks). Idiis x)ro(‘edure is followed Tor six to eight generations, and is 
normall}' done by controlled hand pollination. During this time all 
plants showing bad characters are discarded and oidy those witli the 
requir(‘d good (characters are carried on. The process is (‘ontinued until 
the selected plants breed tru(‘ and are uniform. The resultant strain 
of maize, after tests to prove its usefulness in crosses, is then classed as 
an 'dnbj'ed-line.^’ Tlu^se inbreds are smaller than normal ty])es and 
their yield is fi’om 5 to 15 bushels pcT* aiue, so they are useless in 
themselves for grain production. 

By selecting different plants of many varieties for tln^ initial 
inbreeding, inbred lines of widely different types can be obtained. It 
is essential for suec'css tliat a series of inbreds of diffcuung ty])e and 
characters should be available. 

(h) Two contrasting inbreds (e.g., A and B) are then crossed to 
produce the '‘single-cross'^ AB. This single-cross is much more 
vigorous and has a much higher yield than the inbreds. In fact, it 
compares more than favourably with the original open-pollinated plants 
from which it was bred. However, owing to the breeding process, the 
seed from which this single-cross gianv was borne on an inbred ear, 
and only a small amount of seed is available. Single-cross seed cannot 
therefore be produced economically pn a commercial scale. There is, 
however, a way out of the difficulty. It is found that if twm different 
single-crosses are crossed together, the rcvsultant second-cross or double- 
cross hybrid is not inferior to either of its immediate parents; so the 
process is carried one step further. Two more inbreds, C and D, are 
combined to form another single-cross, CD. 

This pro(^ess of breeding the two single-crosses is carried out at 
the Agricultural College. It represents Stage 1 in Plate 145. 

(c) The tAvo single-crosses (AB and CD) are then crossed to form 
tlie “double-cross" ABCD (Stage 2 in Plate 145). This time the seed 
is born(3 on single-cross ears and large quantities of seed can be produced 
economically. The double-cross thus made is the final hybrid seedt 
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Plate 145. 

Diagram Showing the Stages in the Production of Hybrid Maize Seed. 





190 QUEENSLAND AaBlCULTURAL JOURNAL. [1 OOT., 1950. 

which, when planted, produces the hybrid crop. All modern hybrids 
are of this double-cross type. This (*ross is made under certification 
by the grower of hybrid seed maize who has obtained his parent (single¬ 
cross) seed from the Seed Certification Committee. 

Seed should not be selected from a crop of hybrid maize. If 
seed is taken and planted, it will be found that yield will decrease by 
12 per cent, to 25 per cent, each year. A hybrid is a ^‘mule’’ in the 
sense that it does not reproduce its kind, but, unfortunately, it is a 
fertile mule which produces, as it were, only broken-winded donkeys. 
Fresh crossed hybrid seed must be planted each year. This means, also, 
that all stages of seed production—i.e., maintenance of inbred stocks, 
first crosses between inbreds, and the final cross between .single-crosses— 
must be carried on continually if a steady and adequate supply of 
hybrid seed is to be made available. 


PRODUCTION OP HYBRIDS ON A COMMERCIAL SCALE. 

The whole success of the scheme for production of seed depends on 
maintaining crops which are isolated throughout the flowering period, 
so that no cross-fertilisation takes place other than that controlled by 
the grower. Therefore, isolation is the first necessity in growing a crop 
of hybrid seed. The rule for isolation is that no maize, other than the 
poilen parent, which is likely to shed pollen while receptive silks are 
still present on the ear parent plants, may be grown within 20 chains 
of the crossing plot. 

With a large number of inbreds and breeding stocks to be main¬ 
tained in any quantity, a large number of breeding plots and isolated 
crossing plots would be 'necessary. More crossing plots, also isolated, 
would be required to produce the hybrid seed. This is not practicable 
with the resources of only one breeding station. All that can be done 
at the Queensland Agricultural College is to maintain the inbreds and 
parent stock. It is therefore necessary for maize farmers to take part 
in the production of the hybrid seed. 

This is done as follows:— 

(a) The grower obtains parent (single-cross) seed from the Com¬ 
mittee and plants it in an isolated block, according to a 
prearranged plan, in separate pollen and ear rows. 

(b) When the crop flowers, he emsures that no pollen is shed 
by any of the plants in the ear rows. This is done by 
removing the tassels from the ear plants before they shed 
I)ollen, and usually this operation covers a period of two 
to three weeks, working the plot every day. 

(c) When the crop is ready to harvest, the ear (detasselled) 
rows are picked and shelled; the resultant seed is the hybrid 
maize seed. The product of the pollen rows is useful only 
as grain for feeding purposes. 

The whole procedure as outlined is covered by a seed certification 
scheme, and inspections are made of the seed before and during the 
growing and harvesting of the crop, so that the final product may 
be certified as hybrid maize seed. This will be explained further in 
Part 2 of this series. 
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COSTS OP SEED PEODUCTION. 

As will be fully explained in a later section, two types of certified 
seed producers are recognised under the certification scheme. A com¬ 
mercial producer is a farmer who grows certified seed for sale as such, 
and a home producer is one who grows hybrid seed for his own use. 

A commercial producer of certified hybrid maize seed will make 
a substantially higher profit than from growing a crop of maize for 
feed grain. For example, comparing gross returns on the basis of a 
40-bushel crop, and assuming that a crossing plot will yield approxi¬ 
mately 60 per cent, of seed and 40 per cent, of feed grain, we have 
the following:— 

Ordinary Grower, Hybrid Seed Producer. 



£ s. d. 





£ 

s. 

d. 

40 bushels at Ss. 

.. 16 0 0 

24 bushels at 60s. 




72 

0 

0 



16 bushels at Ss. 




6 

8 

0 



Gross return 




78 

8 

0 



Less extra costs— 

£ 

s. 

d. 






For parent seed 

1 

0 

0 






For working, etc. 

10 

10 

0 

11 

10 

0 









Gross profit 




£66 

18 

0 


Additional gross profit is thus £50 18s. per acre. 

A home producer will be paying only 8s. 5d. per bushel instead 
of 60s. for his seed, as shown in the following statement, in which a 
40-bushel crop is assumed:— 

£ s. d. 

Initial cost of production (i.e. ground prepara¬ 
tion, cultivation, etc.) . 5 0 0 per acre. 

Extra coat for hybrid crossing plot ,. .. 11 10 0 „ „ 


Total cost.£16 10 0 

Less 16 bushels grain for feeding at 8s. .. 6 8 0 


£10 2 0 

24 bushels of hybrid seed produced at a cost of £10 2s. Od. = 88. 5d. per bushel. 

ADVANTAGES AND DISADVANTAGES OF HYBRID MAIZE. 

Advantages. 

Hybrid maize has a higher yield. The hybrids will not be released 
for commercial sale unless they outyield the best local varieties in an 
official test over three seasons by at least 15 per cent., except where, in 
the opinion of the Seed Certification Committee, a hybrid merits 
certification for a special purpose, as in the case of very early maturing 
varieties. 

Field characters are sound. Characters such as uniformity, erect 
stalks, good root system, etc., are fully as important as yielding ability, 
Md hybrids must combine these characters with the 15 per cent, yield 
increase. Any hybrid possessing a major weakness is discarded, regard¬ 
less of its yield. Hybrids are definitely easier to harvest than present 
day varieties, partly because of these characters. 
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Disadvantages. 

Seed costs are slightly more. However, this extra (*ost is covered 
by the 15 per cent, increase, as shown by the following example. 

Take a planting rate of 8 lb. per acre (i.e. 7 acres per bushel). 

8. d. 

Cost of certified hybrid seed .. .. 60 0 per bushel. 

Cost of open-pollinated maize seed .. 17 6 „ „ 

Additional cost of certified hybrid seed 42 6 „ „ (i.e., 6s. Id. per acre) 

Let us assume that the best opeivpollinated variety in the district 
will yield, on the average, 40 bushels per acre. A 15 per cent, increase 
will be six bushels, 

£ 8. d. 

Value at 8b. per bushel .. .. .. . ..280 pei acre 

Less extra seed costs . .. .. .. .. ..061,,,, 

Gross extra profit .. .. .. .. . 2 1 11 „ 

Seed cannot be taken for further planting from a crop of hybrid 
maize without serious loss of yield. This is a definite disadvantage, but 
the 15 per cent, increase in yield more than compensates for this. 


QUEENSLAND DATA. 

To date, 1,040 different maize types, of which approximately 700 
have been standard varieties, have been introduced into the Queensland 
breeding programme. They have come from all parts of the world, but 
chiefly from the Americas and Australia. It is significant that the vast 
majority of the more useful inbreds produced at Lawes have come from 
varieties which have been established in Australia for many years. The 
value of local material as parent stock is undoubtedly great. 

A vigorous policy of inbreeding was followed through the thirties, 
several hundred inbred strains being produced. Only a small proportion 
of these survived tests for combining ability, and the State now possesses 
93 well tested inbred lines, four of which are new within the last year 
Of the remaining 89 inbreds, 56 have been produced at Lawes, while 
33 have been obtained from other sources. Queensland inbreds have 
also been distributed to other hybrid maize breeders and are now playing 
an important part in the New South Wales work at Grafton. 

With 89 inbreds, 3,916 single-crosses can be made, and from these 
2,441,626 different double-crosses can be made. To date, 819 single- 
crosses have been made, of which 115 are in use as parents, and 1,012 
double-crosses produced, the first 58 of them in 1933. Of these, 704 
have been discarded as of insufficient merit; 24 have earned the right 
to be certified, and 284 are still undergoing performance tests. It is 
obvious that vast scope exists for producing more and more hybrids, and 
there can be no doubt that future hybrids will set new standards of 
excellence. 

The yields of hybrids certified in 1949 were given in the October, 
1949, number of the Queeiisland Aqricultural Journal. Initial tests are 
carried out at the Queensland Agricultural College, Lawes, and the more 
promising hybrids are then tested in official trials on private farms 
throughout the maize growing areas of south-eastern Queensland. The 
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period 1935 to 1950 was one of great activity in testing performance. 
Over that period 151 official yield trials were planted and 121 of these 
were successfully harvested. Distribution of trials planted has been as 
follows (see also Plate 146). \ 


Coastal Moreton. 


Upper Tent Hill 

2 

Imbil. 

7 

Ijoekrosc 

5 

Kilcoy 

2 

Bright view 

8 

Beau desert 

1 

Morton Vale 

5 

RatUdowiiey area 

18 

Toogoola Wall 

1 


28 


46 

South Burnett. 


Darling Downs. 


Murgon 

10 

Warwic'k 

S 

Wooroolin 

W 

Gleugallan 

2 

Coolabunia 

0 

GlifUm. 

3 

Kumbia 

8 

Westbrook 

13 


— 

Boodua . . 

8 


37 

(’abarlah 

1 

West Moreton. 


Kulpi. 

1 

Boonah . . 

9 


— 

Harrisville area 

11 


36 

Laidley 

.3 

Callide. 


Mulgowie, 

o 

Biloela . . 

4 



Plat© 146. 

Sketch Mop of Mcdso CortlSod Seed Districts.— Official trial sites are 

underlined. 
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Asa result of these tests there is a definite assurance that hybrids 
recommended for certain areas have been carefully studied in those 
areas. Hybrids have limited ranges of adaptation, as do open-pollinated 
varieties. Some hybrids do well in some areas and not in others. The 
Queensland certified hybrids are useless on the Atherton Tableland, 
while U.S.A. hybrids from the Corn Belt have poor husk cover and 
have no place in Queensland except on the southern Darling Downs. 
This is exemplified by the performam^e of DS28 from Arrnidale, which, 
although it is quite successful south and east of Clifton, is elsewhere 
in Queensland quite unsuited and has averaged nearly 19 per cent, less 
in yield than good standard varieties in the six trials so far carried 
out with it. A grower must consider each hybrid individually and 
should grow only such hybrids as are proven for his district. 

SOME QUEENSLAND HYBRIDS DESCRIBED. 

Q23 .—This hybrid, which matures in to 6 months, has an 
unusually dark colour, suckers more than the average, and is fairly 
leafy. The average height is 9 ft. to 10 ft. It has good root and stalk 
strength, the only weakness being that on rich red s(*rub soil some 
stalk breaking occurs at maturity. Husk cover is slightly short and 
not particularly tight, but ears turn down at maturity. The ears, which 
are carried rather high on a slightly long shank, are of good weight, 8 
inches long and yellow to reddish yellow in colour. The grain is not 
thick and sometimes a little dull, has a moderate crease, and is inclined 
to be starchy. The cores are of moderate thickness, and grain depth 
is good. The highest yield recorded for this hybrid has been 113 bushels 
per acre, and it has yielded an average of 54.0 bushels per acre in 37 
trials, against 45.8 bushels per acre for the best standard varieties in 
the same trials. Q23 is certified for the Coastal Moreton, West Moreton 
and South Burnett districts. 

Q431 ,—This hybrid is of 54 to 6 months maturity, and has good 
leaf colour and a moderate amount of suckering, but the plant is not 
particularly leafy and is only a fair green fodder type. The average 
stalk height is 9 feet, with taller growth on the coast. Normally this 
hybrid remains fairly erect, but on rich red scrub soils the stalks tend 
to break at maturity, although on forest red and black soils this defect 
is not apparent. Leaves are slightly susceptible to rust. Husk cover 
is adequate, the shanks slightly long, and 60 to 70 per cent, of the 
ears turn down at maturity. Bars are borne a little high and are 8 to 
8J inches long, moderately thick with a slight taper, and are of good 
weight. The grain is yellow in colour, with some paler caps, and has a 
bright lustre and a moderate crease. The number of rows is approxi¬ 
mately 16, and the rows are slightly open. Grain quality, core thickness, 
and grain depth are about average. The ear type is generally attrac¬ 
tive. The highest yield recorded for this hybrid in official trials has 
been 111 bushels per acre, and the average yield over 27 trials has been 
53‘6 bushels per acre against 44-9 for standard varieties. Q431 is 
certified for the South Burnett and West Moreton districts, 

Q629 .—This is a hybrid of 54 to 6 months maturity, of dark leaf 
colour, not particularly leafy, only slight suckering, and a moderate 
green fodder type. Height is about 9 feet. Plants are fairly erect, 
and there is a slight tendency to lodge at maturity. Husk is somewhat 
short, but the ears, which are carried a little high, hang down at 
maturity. Ears are 8 inches long, more or less cylindrical, with slightly 
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open rows which are not quite regular; the colour is yellow and the 
grain slightly starchy but with only a moderate crease. The ears are 
not of show type but are attractive. The grain is slightly susceptible 
to weevil attack. The highest yield recorded for this hybrid has been 
117 bushels per acre and the average yield over 37 trials has been 
53*5 bushels per acre compared with 45*9 for the best standard variety. 
Q629 is certified for Coastal Moreton, West Moreton, and South 
Burnett districts. 

Q692 .—This hybrid matures in 6 months. It has fair to good 
leaf colour and a moderate amount of suckering. The average height 
is 9 feet and the plants are erect and fairly leafy. The husk cover is 
a little short. Ears hang down well at maturity. Ear height is satis¬ 
factory, the ears being 8 inches long, moderately thick, and tending to 
taper. Grain colour is yellow with a slight reddish tinge. The crease 
is average, rows somewhat open, and the grain very slightly starchy 
but bold and of fair depth. The highest yield recorded for this hybrid 
had been 98 bushels per acre and the average over 28 trials has been 
53-4 bushels per acre against 46*3 for the best standard variety. Q692 
is (*ertified at present only for the South Burnett but may be given 
certification in the West Moreton. 

Q716 .—This hybrid takes 5 to 51 months to mature, has vigorous 
plant growth, stands up well to adverse conditions, and is not susceptible 
to lodging. Plant height averages about 8 feet, and it makes a fair 
fodder type. The husk cover is somewhat short and loose, but the 
ears hang down well at maturity. The heavy ears are of deep orange 
colour and are tapering, of average diameter, approximately 8^ inches 
long, and carry 22 rows of fairly tightly packed grain. The grain is 
of good lustre, fairly hard, of medium depth, and inclined to be 
slightly peg-tooth shaped with a medium dent. The highest yield 
recorded for this hybrid has been 99*5 bushels per acre and the average 
over 44 trials has been 48*8 bushels per acre compared with 42*2 for 
standard varieties. Q716 is certified for the South Burnett, West 
Moreton, and Southern Darling Downs. 

Q717 .—This hybrid matures in 5 to 5| months, has good plant 
colour, and suckers a fair amount, but is not very leafy. Plants are 
8 feet tall and show a slight tendency to lodge. The husk is somewhat 
short and a little loose, but the ears hang down well at maturity, being 
carried on moderately long shanks. Ear height is good, the ears are 
8 inches long, heavy, of moderate thickness with a slight taper. The 
grain is yellow and of good lustre, has a moderate crease, and is inclined 
to be a little shallow. Grain rows are a trifle irregular and open. The 
highest yield recorded for this hybrid has been 104 bushels per acre, and 
it has .averaged 51*2 bushels per acre against 45*1 bushels per acre for 
standard varieties in 33 trials. As yet Q717 is certified only for the 
West Moreton district. 

Q739 ,—This hybrid matures in 4J to 5 months and has done well 
in the cooler upland regions of south-eastern Queensland. It has sturdy 
stalks, good plant growth, is hardy, and has a good root system. The 
husk is good and the ears hang down at maturity. The ears are heavy, 
fairly symmetrical, 8 inches long, and with slightly open rows; the 
grain is yellow, bright, of good medium quality, and only slightly 
Siallow. The shanks break easily and cleanly at harvest. The highest 
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yield recorded for this hybrid has been 87*6 bushels per acre and the 
average over 32 trials has been 47-9 bushels per acre against 42*8 for 
standard varieties. Q739 is certified for the South Burnett (except the 
southern end), West Moreton, and Darling Dovms. 

It is of interest to summarise (Table 1) the yield records of eigljt 
of the leading certified hybrids, remembering that these are full results 
which include trials in regions for which some of the hybrids are neither 
suited nor recommended. The first four of these hybrids are long- 
season or late-maturing types; the second group matures two to four 
weeks earlier. 

TABLE 1. 


Averaob Yields of Hybrids in Official Trials. 


Hybrid. 

Average Yield. 

Yield of Best 
Standard 
Varieties. 

Number of Trials. 

Percentage 

Increase. 

Q23. 

Bush per sore. 
64-0 

Bush, per acre. 
46-8 


mm 

Q481 

53-6 

44-9 



Qa29 

63-6 

46'9 



Q692 

63-4 

46*3 



Av. of late maturing 





hybrids 

63-6 

45-75 

129 

17-2 

Q440 

47*3 


44 


Q716 

48-8 


44 


Q717 

51-2 


33 


Q739 

47-9 


32 


Av, of earlier hybrids 

48-7 

42-5 

HIQSIIIIIII 

14-6 

Av. of all eight 





hybrids 

61-0 

44*0 


16-9 


The table shows that a gain of at least two bags of grain per acre 
can be expected in Queensland from the use of recommended hybrids. 
Hybrids are not super types, but they do represent a definite advance 
on older varieties. In Illinois and Iowa, in the U.S.A. Corn Belt, with 
an aggregate area of some 14,000,000 acres of maize, hybrids now com¬ 
prise at least 99 per cent, of the crop grown, the increase in yield being 
of the order of 20 per cent. Queensland is not yet in this happy state, 
but the position is improving. New and better hybrids are in produc¬ 
tion and we can look forward to the future with confidence. 


CHANGE OF ADDRESS. 

Journal subscribers notifying change of address should state 
their full Christian names and surname as well as their full 
former and new addresses. 

Address all communications to the Under Secretary, 
Department of Agriculture and Stock, Brisbane. 
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Mechanical Harvesting of Cotton in Queensland. 

ll. W. PETERS, Plant Breeder. 

S lJORTAGrE of rural labour in Queensland has been a serious problem 
in recent years to primary produt^ers in general and cotton growers 
in particular, and the serious decline in cotton production can be 
attributed in large measure to this shortage. The widespread use of 
mechanical equipment during the war years impressed landowners with 
the possibilities of mechanisation in overcoming the general shortage 
of rural labour. This is not confined to Queensland or Australia. For 
instance, the United States of America—the largest cotton producing 
country of the world—is experiencing the same problem in its cotton 
growing industiy. To-day great changes are taking place in the 
methods of cotton production, and it is envisaged that in the near 
future the principal cotton growing countries of the world will adopt 
mechanised methods in all phases of cotton production, the most 
important being the widespread use of mechanical harvesting machines, 
thousands of which are being produced annually in American factories. 

HISTORICAL. 

Attempts to construct a mechanical cotton harvester date back to 
1850, but it was not until 1987 that Rust Brothers, of Memphis, U.S.A., 
[)roduced the first commercial inechanical harvester. This was followed 

a few years later by the Mc(h)rmick-Deering picker. 

* ^ 

The time 'taken to evolve a satisfactory machine gives some indica- 
tidij of the difficulties of the i)roblem that inventors and engineers were 
required to<*st)lve, and the setbacks and disappointments which neces¬ 
sarily operated before success was achieved. 

During this period of experimentation numerous types of macdiines 
were devisinl, but they all fell into five general classes, as follows:— 

(1) The picker type of cotton harvester was designed to pick 
cotton from the open bolls by means of spindles, fingers or ])rongs at 
any time during the harvesting season without damaging unopened bolls 
and branches. This is the type now in commercial use in Queensland. 

(2) The thresher type takes the entire plant into the machine, 
where the cotton is separated from the vegetative matter. 

(3) The pneurmUc type removes the (‘otton from the bolls either by 
suction or by air blasts. 

(4) The electrical type de])ends upon attracting the cotton fibres 
to a statically charged belt or finger to remove the cotton^ from the 
plant. 

(5) The stripper type of harvester removes the cotton from the 
plant by (rombing the bush with, or drawing it between, stationary slots 
or revolving rolls. This type of machine has possibilities under the 
climatic conditions of the Darling Doa\tis and Maraiioa, where large 
acreages of cotton could be planted. These districts usually receive 
early frosts and the stripper could harvest the entire crop in one 
operation following killing frosts. 
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MECHANICS OF THE PICKEE TYPE, 

There are four mechanical harvesters of the picker type operating 
at present in Queensland—^two Rust machines and two McCormick- 
Deering machines. As both are essentially the same in principle, a 
description of the salient features of the McCormick-Deering machine 
adequately outlines the operations involved in the picker type. 

The McCormick-Dcering picker is designated as the M-ll-H. It is 
a high drum type, which operates successfully in cotton growing up to 
five feet high, and is a one-man, one-row machine. 

The picker is mounted on the rear of a modified Farmall M. 
tractor which operates in the reverse direction; that is, the drive wheels 
become the front wheels. The tractor provides the power to operate 
the picker mechanism and propels it through the field. 

The picker is provided with two vertical parallel revolving drums 
between which the cotton plpts pass as the machine moves forward 
along the rows. Each drum is equij)ped with cam-actuated picker bars 
on which are mounted rotating spindles having numerous barbs which 
ca,tch the cotton. The rotative speed of the picker drums is synchronised 
with the travelling speed of the tractor so that the projecting rotating 
spindles enter and withdraw from the plants without disturbing the 
unopened bolls or otherwise injuring the plants. 

As the rotating spindles penetrate the plants and contact the open 
bol s, the barbs catch the cotton and extract it. As the cam-actuated 
picker bars carry these cotton-laden spindles around they are with¬ 
drawn from the plant and the cotton is removed by rubber doffers which 
rotate in close proximity to the spindles. Before the spindles contact 



Plate 147. 

A McCormick-DeerIng Cotton Hofvootor, Showing Cotton Plant Entering the Spindlee* 
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the open bolls they pass under moistened rubber pads. The moistui*e 
assists in the doffing of the cotton. A water tank and metering system 
which supplies water to the rubber pads in uniform amounts is con¬ 
trolled by the operator, as moisture requirements vary under changing 
conditions. 



Plat© 148. 

A McCormlck-Deering HcnrrMter Operating la o Crop Which Yielded 746 lb. Seed 

Cotton Per Acre. 



Plot© 149. 

A Bust Cotton Picker Operating in the Xingaroy Pietrlct. 





Plate 150. 

Rear View of the Rust Cotton Hanrester. 


After removal from tlie .spindles the cotton is conveyed by suction 
to a separating chamber where considerable trash is removed. It is 
then blown up into the storage basket by air pressure produced b}^ fan 
equipment. As the cotton enters the basket it passes along a grating 
which assists in removing loose trash and dirt held in the fibres. When 
the basket, which holds approximately half a bale of seed cotton, is 
full the contents are dumped into a wagon or truck by a mechanism 
j)Owered by the Parmall hydraulic lift. 

The driver is the only attendant required to operate the machine, 
lie sits above the drum box *and has a full view of the cotton row being 
picked. A^ diagram illustrating how the cotton picker works is shown 
in Plate 151 by courtesy of the International Harvester Company. 



Plate 151. 

Diagram Showin 9 How tho McCormick-Deeiin^ Cotton PickcMT Worlai.'-~>* 

A description of the operations is given on the opposite page. 
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RESULTS WITH MECHANICAL HARVESTERS IN 
QUEENSLAND. 

Summarising the results obtained over the years that the Rust and 
MeCormiek-Deering mechanieal harvesters have operated in Queensland, 
it has been demonstrated that i)rovided a field of cotton has received 
proper cultural care, is free of sticks, stones and rubbish, and the plants 
have developed normally, the mechanical harvester will pick cotton 
satisfactorily and efficiently at less than half the cost of hand picking 
and each machine will do the work of at least twenty pickers. 

Cotton should not be allowed to remain open too long in the held, 
as exposure to the weather results in loss of grade; the cotton becomes 
dull by the action of rain or with the continued nightly wetting by 
dews, and the subsequent drying by the sun. This change of colour to 
a dull (‘halky wliite destroys the lustre of the hbres and no amount of 
cleaning prior to ginning will improve the quality of the sample. In 
addition, cotton left exposed soon loses weight and strength and is 
liable to collect more leaf trash. Cotton should therefore be harvested 
when there is suhicient open to warrant the use of the picker—a yield 
of approximately 51)0 pounds of seed <‘otton per* acre or more is satisfac¬ 
tory. The amount of (‘otton mechanically lacked in a treated field 
^'aries from 85 to 95 ])er cent, of the open crop. Tests carried out in 
the field during harvesting operations have shown that most of the 
cotton left on the plants consists of weak immature fibre in partially 
diseased locks which if picked voidd lower the grade of the cotton 
harvested and reduce its value. 

Tal)Ie 1 gives some indication of the efficiency of the mechanieal 
harvester when working in fields suitable for its operation. Thider less 
favourable conditions the percentage of open cotton picked has not 
been as satisfactory as the figures quoted in this table. 

DESCRIPTION OF PLATE 151. 

In the revolving picker drums (1 and 2) are the rotating barbed 
spindles which pick the cotton from each side of the plant. 

Rubber doffers (3) remove the cotton from the spindles. The 
cotton drops down to the air conveyor inlet (4). 

Moisture applicators (not shown) moisten the spindles, before they 
enter the plant, to aid in picking and doffing the cotton. 

The vacuum conveyor system (4) draws the cotton from the air 
•conveyor inlet to the grates (5). 

At the grates part of the dirt and trash is removed with the air 
drawn into the vacuum fan (6). 

The cotton drops from the grates (5) down to the revolving vacuum 
seal rotor (7) which transfers the cotton to a lov^er compartment. Here 
the cotton is picked up by the air blast conveyor system (9), powered 
by the air blast fan (8). 

Cotton is blown against grates (10) at the roof of the basket (11). 
Additional dirt- and trash are expelled through the grates and the cotton 
drops to the bottom of the basket. 

Two hydraulic cylinders (12), powered by the Farmall Lift-all 
pump, raise the basket for dumping the cotton into a wagon or truck. 

8 



TABLE 1. 

Some Data on Mechanical Cotton Harvesting in Queensland Cotton Fields. 
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The McCormi(ik-Deering cotton harvester is modified to operate 
in the reverse direction and is geared for two picking speeds. The first 
gives a speed of two miles per hour and is used for heavy crops and 
particularly first pickings where the yield of seed cotton exceeds 1,000 
pounds per acre. The second speed is 2| miles per hour and is used 
for lighter crops and second picks. 

Under Queensland conditions the picker averages 500 pounds of 
seed cotton per hour, but the rate varies according to the amount of 
seed cotton oi)en. Since the speed of the machine is constant, and the 
picking percentage is also somewhat constant, the amount of cotton 
picked in a given time will be proportional to the yield of open cotton 
on the plants. Therefore the machine can be operated much more 
efficiently in high yielding crops. 


TREATMENT OF MACHINE HARVESTED COTTON. 

Machine picked cotton is usually graded lower than comparable 
hand picked cotton owing to its higher content of leaf and other foreign 
matter, and to improve the grade certain cleaning processes are neces¬ 
sary. In the United States of America, where a large proportion of 
the cotton crop is now mechanically harvested, considerable research 



Plat© 152. 

Maclilii©-piek»d Cotton. Top, sample showing trash, mostly dead leaf, in 
sample as picked. Bottom Left, the some sample after passing through 
airline and incline clectnere. Bottom Eight, lint sample from the seed cotton 
at left after being ginned. 
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is being carried out for the purpose of raising the grade of this type 
of cotton, and certain machines are being developed. Until such 
time as the amount of machine picked cotton in Queensland warrants 
the purchase and installation of these specialised cleaning machines, 
considerable improvement can and is being made by the use of the 
existing airline and incline cleaners in the local ginneries. By these 
methods leafy samples of cotton can be improved by nearly three- 
quarters of a grade, which increases the value of the lint to approxi¬ 
mately that of handpicked cotton. 

CULTURAL AND PLANT BREEDING CHANGES REQUIRED 
FOR MECHANICAL HARVESTING. 

The introduction of the mechanical cotton harvester into Queens¬ 
land has necessitated some important changes in the cultural methods 
of production and breeding operations. 

Cultural. 

The wheel spacing of the picking machine is 38-42 inches, which 
necessitates a reduction in the normal Queensland row planting distance 
from 4-4^ feet to 3^-4 feet according to soil type, plant variety and 
locality. Some difficulty may be experienced in this respect on the 
more fertile alluvials where rank growth is likely to occur in wet seasons 
on old cultivations.. However, the use of grassland rotations should 
allow of satisfactory results being obtained with the closer row^ spacing. 

Rank growth is unsuitable for machine harvesting owing to the 
development of vegetative branches, too many of which prevent the 
spindles engaging the open bolls of seed cotton as they pass through the 
plant. Where heavy plant growth develops, it is sometimes necessary 
to repiek the rows, working in the opposite direction. Some control 
in suppressing this vegetative tendency may be obtained by s]>aeing 
the plants more closely. Gfood results have been obtained by this methoil 
in the I'nited States of America, but the results from spacing tests 
carried out at Biloela Regional Experiment Station in Queensland have 
indicated that spacing too closely tends to reduce both yield and (piaJity 
of the cotton x>rodnced. In the plant spacing operation it is suggested 
that thinning sliould l)e delayed slightly longer than previously rc(M)m- 
inended for cotton planted for hand harvesting. By leaving seedlings 
closely s]:)aced until they attain the height of 8-10 inches, the develop¬ 
ment of basal vegetative' growth tends to he checked, thus inducing the 
i-rop to form higher above ground level, and, as the x)ic,ker fails to 
gather bolls formed close to ground level, loss of crop in harvesting 
is consequently reduced. 

For the successful operation of the meehanit^a] picker close attention 
must be given to cultural i)ractices so that at harvesting time the field 
is free of weeds, grasses, sticks and rubbish. The last two obstacles 
(-an be instrumental in causing Jong delays, as well as possible serious 
damage to the machine; the capital involved in the purchase of these 
nuK-hines compels care in their operation in order to keep running costs 
at a minimum. 

Plant Breeding. 

The ideal type of plant for mechanical harvesting is one not 
exceeding five feet in height, having an open habit of growth, with the 
bolls arranged symmetrically over the plant, and with a minimum of 
vegetative growth, particularly at the base of the plant. While 
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specialised methods of .cultivation can do tnueli towards the production 
of this type of plant, more can be done by careful breeding. Already 
progress has been made in improving the varieties being grown com¬ 
mercially and in testing new varieties that have recently been introduced 
for their potential suitability for machine harvesting, in relation to 
both plant type and fibre characters. 


CONCLUSION. 

In cotton growing in Queensland, land preparation, planting, crop 
cultivation and insecticidal applications can be handled very efficiently 
by ordinary farm machinery, but most seed cotton is still harvested by 
hand, necessitating a concentration of labour at picking time. On 
present indications, it seems clear that the solution of the harvesting 
problem is vital to the existence and expansion of the industry in this 
State. 

. The modern cotton harvester offers very bright hopes that the 
j)roblem of shortage of hand labour can be overcome. For most efficient 
use and low picking costs, the co-operation of cotton growers is essential. 
Fields should l)e well cultivated and free of excessive weed growth, 
sticks, stones and similar rubbish which is liable to cause a breakdown 
of the harvester. It is also necessary that the cotton should be planted 
with a row interspace of 3| to 4 feet in order ta obtain the best results 
from the harvesting machine. 


HAVE YOUR SEEDS TESTED FREE 

The Department of Agriculture and Stock examines FREE OF CHARGE 
samples representing seed purchased by farmers for their own sowing. 

The sample submitted should be representative of the bulk and a covering 
letter should be sent advising despatch of the sample. 


MARK YOUR SAMPLE 


SIZE OF SAMPLE 

Sampi© of seed 


Barley - 8 02 Oats - 8 02 . 

Drawn from bags 


Beans - 8 oz Peas - 8 02 

Representing a total of 


Grasses 2 oz. Sorghum 4 oz. 

Purchased from 


Lucerne 4 07 Sudan ■ 4 02 

Nam© and Address of Sender 


Millets 4 oz Wheal - 8 os;. 

Date 


Vegetable Seeds - ^ oz 


SEND YOUR SAMPLE TO— STANDARDS OmCER. 
DEPARTMENT OF AGRICULTURE AND STOCK, BRISBANE. 
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Horticultural Districts of Queensland. 

5. North Coast. 

P MITCHELL, Senior Advisei in Horticulture 

'PHE North Coast horticultural district (Plate 154) is a coastal strip 
approximately 80 miles long by 15 to 25 miles ^^ide, extending 
from the Cahoolture River on the south to Gunalda on the north, and 
bounded on the west by the D ^Aguilar and Blackall Ranges It embraces 
the shires of Caboolture, Landsboiough, Maroochy, Noosa and Widgee, 
the principal towns in e^-ch being respectively Caboolture, Landsborough, 
Nambour (Plate 153), Pomona and Gynipie 


Plate 153. 

Vi«w »l Ui* chief town In thn Moroochy Shim. 
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Plate 154. 

Sketch Mop ol the North Coost District. 


The district has been aptly termed the ‘'garden of the State/’ 
since practically all sub-tropicri crops flourish in it and contribute 
to its prosperity. The major primary industries are timber, dairying, 
cane growing and fruit production, the more important horticultural 
crops being pineapple, citrus, banana, papaw, avocado, nuts, straw- 
beny, passion fruit, ginger, and beans and other vegetables. Associated 
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with these primary industries are numerous sawmills, butter factories 
at Caboolture, Maleny, Eumimdi, Cooroy, Pomona and Gympie, a sugar 
mill at Narnbour, and a ginger processing plant at Buderim, Large 
canneries catering for the fruit industry generally and the pineapple 
crop in paidicular are located in the metropolitan area. 

Historical Development. 

The earliest reeoT*ds of the district date back to 1865, when Buderim 
Mountain was first located as a source of timber, particularly cedar. 
However, owing to transport difficulties, timber was first cut in quantity 
on what is now known as Petrie Creek, a tributary of the Marooehy 
Kiver. Buderim Mountain was one of the earliest settled areas on 
the North Coast, transport from Brisbane being originally by sea 
through Mooloolaba and Maroochydore. Transport by road was 
extremely difficult, though not impossible, for much overland traffic 
passed between Brisbane and Gympie during the gold rush of 1867. 
Buderim was settled about this time by timber-getters. Shortly after¬ 
wards sugar cane was introduced and at one time two mills were 
operating, but the industry declined when Kanaka labour, which was 
used in field work, was withdrawn from the area. 

The fruit industry came into prominence after tlie decline of sugar. 
Bananas, mostly of the Cavendish and to a lesser extent Lady Finger 
varieties, were introduced, and this crop developed on a considerable 
scale, the fruit being carried by sea to Brisbane and selling at approxi¬ 
mately 12s, per 100 dozen. The virgin country produced magnilicient 
fruit, but thousauds of bunches were sometimes dumped when rough 
weather jirevented boats crossing the river bars and reaching the wharves. 
Citrus was introduced about 1890 and records reveal an annual pro¬ 
duction of up to 2,000 cases of excellent fruit from one orchard ten 
vears later, (kitlee plantations were established at the same time and a 
processing factory was erected at Buderim to treat the beans. ''IMiis 
factory has since ceased to operate. A well known pioneer of the 
district won the diploma and gold medal for cotfee at the Greater 
Britain Exhibition in 1899 against competition from exhibitors through¬ 
out the world. 

March 1, 1890, was a red letter day for the North Coast, as a railway 
joining Landsborough to Brisbane was tlien opened and jirovided an 
alternative outlet for primary produce. From this time onwards, the 
fruit industry spread to districts opened up by the railway and much 
of the new country, such as the Blaekall Range, was pioneered by the 
early settlers from Buderim. Pineapple growing commenced in the 
Woojnl)ye district at the close of the century and the industry has 
since spread through the whole of the North Coast district. 

Facilities. 

The North Coast district is well served by a fa^t train service to 
Brisbane, and good all-weather arterial roads linking the more important 
country towns with the capital city. As a result, there is an extensive 
tourist traffic to mountain resorts at Montville and Buderim and also 
to the beaches at Noosa, Coolum, Maroochydore, Mooloolaba and 
Caloundra. The district is supplied with excellent educational facilities. 

The importance of the timber industry in the district is reflected 
by large-scale reafforestation projects at Glasshouse Mountains, Beerwab 
and the Mary Valley near Gympie. Horticultural crops on the North 
Coast are serviced by research and advisory officers of the Department 
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of Agriculture and Stock at Nanibour and some other North Coast 
towns. The Marooehy Horticultural Experiment Station at Perwillowen, 
three miles from Namhour, was established a few years ago to provide 
facilities for plant breeding and selection work in pineapples, but 
problems in other horticultural crops are also being investigated at the 
station. 

Climate. 

The climate is mild, sub-tropi(‘.al, with tem])eratures J'anging from 
a mean minimum of about 42"^!^. in winter to a mean maximum of 
about 88"'F. in summer. Temperatures vary according to i)roxinuty to 
the sea coast and altitude, and frosts occiu' in juany |)arls of the district 
during Juno, July and August. The annual rainfall ranges from 
45 inches at Gympie to 64 inches at Nambour. It is distributed through¬ 
out the whole year, with the heaviest rainfall during the period from 
January to March; light winter rains can be expected but the spring 
rainfall is variable and usually low. Table 1 shows the mean monthly 
rainfalls for Nambour, Caboolture and Gympie and the mean monthly 
temperatures for Gvrapie. 

TABLE 1. 

Climatic Data for North Coast Towns. 

Temperature ( Ojpnpie ). 


■— 

January. 

February. 

Marcli. 

April. 

May. 

June. 

July. 

Moan Max .Temp. . 

Mean Min. Ternp.^'F. 

88-5 

666 

86*9 

66*5 

864 

63-8 

824 

57*9 

1 

76-9 

49-9 

720 

463 

71*6 

42'9 


— 

August. 

September. 

October. 

jxoveniber. 

December. 

Year. 

Mean Max. Temp. ^’F. 

Moan Min. Temp. °F. 

74 1 
44-2 

78-9 

50 2 

834 

56-6 

864 

61-3 

88-5 

64-9 

81-2 

65-9 


Mean Monthly Rainfall (Points). 



January. 

February. 

Miirch. 

April. 

May. 

i 

Juno, 

July. 

Caboolture 

796 

782 

783 

448 


274 

237 

Nambour .. 

937 

957 

941 

613 


369 

267 

Gympie 

657 

668 

613 

343 


260 

207 


— 

August. 

Sejitember. 

October. 

November. 

December. 

Yearly 

Total. 

Caboolture 

162 

176 

273 

361 

548 

5,189 

Nambour 

188 

226 

323 

421 

665 

6,416 

Gympie) 

165 i 

202 

273 

333 

540 

4,542 


Soils. 

As might be expected in a coastal area with high ranges running 
parallel to and relatively near the coast, the district includes a large 
variety of soil types. The alluvial flats nlong the major rivers and 
creeks are mostly used for the production of sugar cane. Horticultural 
industries are, however, developed on most other soil types. Perhaps 
the most important of these are the dark-brown to red-brown soils and 
the grey-brown soils of the Nambour-Woombye-Palmw^oods district. 
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These are used mainly for pineapple production. They are generally 
low in organic matter and the major plant nutrients nitrogen and 
phosphoric acid Provided they are reasonably well drained and 
adequately fertilized, these soils are highly productive In the 
Beerburnim-Glasshouse Mountains Beerwah areas, the soils used for 
horticultural tiops are usually sands and sandy loams with a reddish 
brown subsoil Many areas chaiacterised by soils of this kind are 
subject to waterlogging and growcis must, therefore, gne very careliil 
attention to land drainage, particularly in pineapple areas 

Basaltic icd loams are repiesented by the soils of the Blackall 
llaiige and the Malenj and Buderim plateaux. Where these have been 
intensivelj farmed for long periods, the effects of soil erosion and leach¬ 
ing aie apparent Although these soils were originally \erj lertile, 
they aie now low in essential plant ioods and organic matter 

The Mary Valley soils are very variable and hortn ultural pro¬ 
duction in this district is mainly confined to relatiAclj steep slopes, 
pineapples and beans being the major crops Red loams ami cla\ loams 
developed on lasoar are well drained but may be high in manganese 
whnh IS responsible for induced iron deficiencies in some crojis Tliese 
and similar soils in the district noimally have a high jill value 

The horticultural importance of the North Coast district is ohviouslj 
due less to the inherent fertibty ot its soils than to the glowers’ ahilitv 
to use them for the economic production of the perishable commodities 
required loi metiopolitan and southern markets A high standard of 
farming efiieiency is demanded of growers in the area 



Plate 155. 

Pinaappto Plemtattons, Woomby* DIaMeL 

Pineapples. 

The pineapple is the major fruit (Table 2) grown in the district 
and the industry contributes a great deal to closer settlement. The 
Maroochy Shire in particular is one of the most closely settled rural 
areas in the State and this is largely due to the fact that the pineapple 
crop when properly handled enables a man and his family to obtaifi 


1 OOT.; 1950.] QUEENSLAND AGRICULTURAL JOURNAL. 


211 


a good living from a comparatively small area. Pineapple farms 
(Plate 155) generally average 20-25 acres, of which approximately 15 
are suitable for the crop. Of these 15 acres five or six would be in full 
bearing, and smaller areas planted but not bearing or lying fallow. A 
farm ot this size w'ith an average house, packing shed and the usual farm 
implements would at present cost from £4,000 to £4,500. 

The principal variety now grown is the Smooth Cayenne, which 
is suitable for both the cannery and fresh fruit markets. liough leaf 
varieties are grown only on a small scale and exclusively for the fresh 
fruit market. Woombye is the centre of this flourishing industry and 
has maintained its position as the largest single pineapple producing 
area in the State since the crop was first planted more than seventy 
years ago. Since pineapples were introduced to Woombye, the industry 
has spread and is now well established at Palmwoods, Nambour, Beer- 
wah, Glasshouse Mountains, Elimbah, Caboolture, Wamuran, Blackall 
Kange, Buderim, Cooroy, Mary Valley and Gympie. In this district 
there are some 1,100 growers producing more than 1,000,000 cases of 
fruit annually, and there is no doubt that the output could be increased 
a great deal. 

Production over the years has been maintained and increased 
through the operation of several canneries in Brisbane which handle 
surpluses over fresh fruit market requirements. Recently, pineapple 
growers established a co-operative cannery at Northgate and this should 
Kirther stabilise the industry in the future. 


Bananas. 

The banana industry in coastal districts south of Brisbane received 
a severe setback from the vims disease bunchy top in the period 1920-25. 
The North Coast then became the main producing area in the State. 
Large areas of virgin scrub land were cleared and production from 
the ^strict was phenomenal for about ten years. However, the rehabili¬ 
tation of the industry in bunchy top infected areas, combined with severe 
losses from banana rust thrips around Gympie, caAised a reduction of 
the area under crop in the North Coast district. The industry then 
went through a difficult period. Little new scrub land was available, 
but reasonable stability was achieved when methods of commercially 
producing bananas on open forest country were developed. As these 
soils are less fertile than virgin scrub land, artificial fertilizers have 
to be used and cultural methods must be efficient. One significant 
change was the introduction of the one-bunch-one-follower system of 
management, which has since proved its value both on the North Coast 
and in pther banana growing areas of the State. 

Bananas (Plate 156) are now grown on a variety of soils ranging 
from red basaltic loams to grey sandy loams, the main centres of pro¬ 
duction being Caboolture, Wamuran, Mooloolah, Eudlo, Palmwoods, 
Buderim, Eumundi, Cooroy and Gympie. Dwarf Cavendish is the main 
variety, but Mens Mare, a sport which originated from Cavendish at 
Buderim, is gaining popularity. The Lady Finger banana is grown 
extensively at Buderim and also on some alluvial flats where the risk 
of frost is not excessive. Small areas of William’s Hybrid, Sugar and 
Ducasses bananas are in production. The future prosperity of the 
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industry in the district depends on the growers’ ability to maintain 
soil fertility on forest soils and the practicability of reconditioning 
scrub soils for new plantings. 



, Plate 156. 

Portion of a 20>cicro Mont Mare Banana Plantation at Yandina, showing the 
One Bunch One Follower System of Management. 


Citrus. 

The citrus industry was established some fifty years ago at Buderim, 
and at Montville, Flaxton and Mapleton on the Blackall Range. The 
Blackall Range, with its undulating country carrying large acreages 
of citrus trees on a red basaltic soil, presented a fine picture. During 
the early 1930's, prices for citrus fruit were low and many orchards in 
full bearing were destroyed to make way for the pineapple crop, which 
offered better prospects at that time. Citrus is now being grown in 
all parts of the district. Some of the better orchards are provided with 
irrigation facilities and it is probable that others will be so equipped 
in the future. The principal varieties are Washington Navel, Joppa 
and Valencia Late oranges, Emperor and Glen Retreat mandarins and 
Marsh grapefruit. 

Citrus orchards are subject to the usual wide range of pests and 
diseases which ocxnir in coastal areas, and as summer rains often inter¬ 
fere with spray programmes, control is far from easy. Nevertheless, 
the North Coast is still one of the largest citrus producing districts in 
the State, and is favoured by its proximity to the Brisbane market 
There are many unused areas of land suitable for the crop in the Beer- 
wall, Glasshouse Mountains, Caboolture and Wamuran areas, so there 
is ample scope for expansion. 
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TABLE 2. 

Hoeticdltdral Production—^North Coast District (1948-49). 


FBtnT. 


Crop. 

Not Bearing. 

Bearing. 

Production. 

Citrus— 

Navel oranges 

Trees. 

11,914 

Trees. 

10,875 

16,262 bushels 

Valencia oranges 

16,701 

22,355 

38,348 bushels 

Otlier oranges 

16.952 

29,536 

57,744 bushels 

Mandaiins 

10,037 

24,075 

45,890 bushels 

Other citrus 

4,416 

7,465 

12,833 bushels 

Custard apples 

1,114 

525 

1,369 bushels 

Mangoes 

794 

1,115 

1,845 ))u.shels 

Nuts 

2,907 

8,043 

68,395 lb. 

Bananas 

Acres. 

1,258 

Acres. 

2,580 

195,057 1| biisliel cases 

Pineapples , . 

1,737 

4,576 

13,289 tons (factory) 

Papaws 

57 

143 

542,087 1| bushel cases 
(fresh fruit) 
37,761 bushels 

Passion fruit 

19 

19 

2,045 J bushel cases 

Strawberries 

• • 

90 

232,756 lb. 


VEGETJlBLES. 


Crop, 

Area. 

Production. 

Potatoes 

Acres. 

335 

544 tons 

Sweet potatoes 

33 

134 tons 

Turnips 

4 

15 tons 

Carrots .. 

19 

623 cwt. 

Beetroot 

5 

115 cwt. 

Tomatoes 

104 

18,840 i bush, cases 

French beans . . 

2,137 

219,776 bushels 

Green peas 

95 

4,737 bushels 

Cabbages 

16 

3,755 dozen 

Cauliflowers 

15 

2,211 dozen 

Lettuces 

2 

612 bushels 

Melons—Water 

40 

174 tons 

Rock 

5 

6 tons 

Pumpkins 

205 

690 tons 

Marrows and squashes 

11 

39 tons 

Cucumbers 

140 

13,115 bushels 


Papaws. 

At the present time, papaws are grown in many parts of the district 
though usually on a small scale in conjunction wdth other more important 
crops such as pineapples and bananas. The papaw is highly susceptible 
to frost injury and plantations are, therefore, limited to those areas 
which are free from frost and reasonably well protected fropi strong 
winds. 

Considerable attention has been given to papaw improvement pro« 
jects during recent years. Seed of two new varieties, Bettina and 
Improved Petersen, was made available to growei^ in 1949 and arrange¬ 
ments are being made to supply all grower requirements in the future. 
This development should effect an improvement in the quality of the 
fruit marketed from 1951-52 onwards. Steps are also being taken to 
develop varieties more resistant to ripe rots, so that the fresh fruit 
market in southern States can be adequately supplied. At the present 
time, there is an increasing demand from canneries for papaw fruit 
and this outlet does much to stabilise the industry. 
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Ginger. 

Coiijinereial ginger growing coninienced at Buderira about 20 years: 
ago, but the industry made little progress until the commeneement of 
World War 2, when overseas supplies ceased. The erection of a 
co-operative factory at Buderim has stabilised markets and permitted 
further expmsion of the area under crop. Ginger (Plate 157) requires 
a comparatively heavy soil and can be grown in areas subject to frost, 
for growth takes place during the summer months and the rhizomes 
are harvested in autumn. Ginger growing has spread from Buderim to 
Woombye, Nambour, Eumundi and Cooroy during recent years, and 
approximately 650 tons are produced and treated annually. 



Plate 157 . 

A Stand oi Ginger at Buderim. Note drainage trenches and the use of mulching 
material between the plants. 


Avocadoes. 

Seedling avocadoes were grown at Woombye fifty years ago and a 
number of these original trees are still bearing fruit. Though the 
fruit from seedling trees is suitable for local consumption, it is of 
little value for large-scale marketing. Consequently, as commercial 
production developed during the past twenty years, the area under good 
varieties such as Fuerte, Nabal and Anaheim has increased, the emphasis 
being on worked trees. However, there is still scope for considerable 
expansion. 

The avocado, though well known in the North Coast district, is a 
novelty to the consuming public in the larger cities. Considerable 
publicity is needed to educate the consumer in the value and use of 
this nutritious fruit. 
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Strawberries. 

The strawberry industiy was originally centred on Palmwoods, 
Eudlo and Buderim, and catered for a fresh fruit market. During the 
past twenty years it has expanded to Woornbye, Nambour and Gympie. 
Jam factories are now absorbing much of the increased production. 

The main varieties grown are Phenomenal and Aurie, with the 
former predominant. The crop is affected by two virus diseases, yellow 
edge and crinkle. An approved runner scheme is operated by the 
Department of Agriculture and Stock to ensure that runners from 
disease-fi*ee crops will be available to growers. 

The crop grows on a wide range of soils mainly in areas where 
irrigation is practicable. A (considerable amount of labour is required 
in harvesting, and individual cropping areas are therefore relatively 
small, the crop being invariably grown in conjunction with other fruits. 
There is ample land for further expansion, but limiting factors are 
shortage of labour for harvesting and scarcity of good planting material. 

Passion Fruit. 

Passion fruit grows well in the district and can be a very probtable 
crop. Due to the incidence of diseases such as woodiness and brown 
spot, the plant is rather short-lived and goes out of production within 
four years. The scarcity of wire and the cost of trellising generally, 
combined with disease control problems, greatly reduce the prospect of 
any early expansion in this industry. 

Nuts. 

Both pecan and Maeadamia (Queensland) nuts are grown on the 
North Coast. The pecan does particularly well in the deep soils and 
can withstand light frosts, so that it may be grown on the lower portions 
of many farms. The Maeadamia nut, which is indigenous to the rain 
forests of southern Queensland, grows well under cultivation and is 
usually planted on the more broken ground which is not suitable for 
crops requiring intensive cultivation. 

Beans. 

Beans are grown extensively as a winter crop throughout most parts 
of the district from April to September. The plant thrives on a variety 
of soils provided they are not too acid, but careful selection of the area 
to be cropped is necessary, the main factors requiring consideration 
being freedom from frost and protection from strong winds. The 
principal variety is Brown Beauty. It has proved very suitable for 
southern markets, which are short supplied when colder areas cease 
production. 

The bean industry is valuable to the North Coast district. Some 
growers specialise in the crop but many treat it as a sideline to be 
grown during the winter months when maintenance work on pineapple 
or banana plantations is comparatively light. It is a quick cash crop 
and a very desirable one provided adequate labour can be secured for 
harvesting. 

Formerly the crop was grown under natural rainfall, but more 
and more growers are now using irrigation, particularly in the northern 
part of the district. This development has reduced much of the 
uncertainty formerly associated with the industry and crop yields are 
sometimes extremely high. 
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Plate 158. 

A Good Crop of Brown Beauty Beane in the Woombye-Pabnwoode District, 


Other Vegetables. 

With tlie exception of beans, the North Coast is not a (tommercial 
vegetable growing district, but it is capable of producing excellent 
tomatoes, cabbage, catiliflowers and other crops, particularly in the 
Mary Valley. At present,^however, these crops are produced on a small 
scale only for domestic consumption and local markets. 


Future Prospects of the District. 

For many years there was a feeling of insecurity in the district, 
dug largely to frequent over-production for the fresh fruit market. 
Often the priees realised were not suffieient to adequately cover costs 
of production and there was, therefore, little encouragement for rapid 
expansion. Now organised marketing systems and the establishment of 
eo-operative factories capal)le of processing surpluses at a price j)rotit- 
able to the grower have stimulated production and there is every reason 
to expect a steady increase in the area assigned to the more important 
fruits for which there is now a reasonably assured market. 


RADIO TALKS TO FARMERS \ 

(Australian Broadcasting Commission) * 

4QR AND REGIONAL STATIONS [ 

THE COUNTRY HOUR—Daily from 12 noon to 1 p.m. J 
4QG AND REGIONAL STATIONS f 

COUNTRY NEWS MAGAZINE—Every Sunday at 9 a.m. J 
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Purple Thom Apple and Hairy or Recurved 
Thom Apple. 

Prepared by the Botany Section. 

POR some time common thorn apple or stramonium {Datura 
* stramorvium) and fierce thorn apple {Datura ferox) have been 
declared under the Local Government Acts as noxious weeds throughout 
the State. At the request of various bodies, purple thorn apple {Datura 
tatula) and hairy or recurved thorn apple {Datura met el) have been 
added to the list of declared noxious plants. The following illustrated 
account of these two weeds has been prepared with the object of 
enabling shire councillors, employees, and landholders in general to 
identify them. 

PURPLE THORN APPLE (DaUcra tatula). 

Description {See Plate 159).—A coarse, ill-scented weed of annual 
growth. Stems deep purple. Leaves irregularly cut and toothed, dark 
green, on short leaf stalks; leaf stalks and principal veins deep purple, 
Flow^ers purple or lavender,' paling to white in the throat; trumpet- 
shaped; solitary in the forks of the branches. Seed capsule egg-shaped 
or somewhat pyramidal when mature, opening at the top into four 
valves. Seeds numerous, dark brown or blackish, flat and wrinkled. 

Distribution. —It is widely spread over the whole world with the 
exception of the cold temperate regions. Like many other wideily 
distributed plants, its country of origin is doubtful. In Queensland it 
mostly occurs as a weed of cultivation areas and of vacant allotments 
around towns. 

Properties. —All the thorn apples must be looked on with suspicion. 
Purple thorn apple is little more than a colour variant of common 
thorn apple and possesses the same properties. It is poisonoiis but is 
usually left untouched by stock. Drying does not destroy the poisonous 
properties and most of the cases of stramonium or thorn apple poisoning 
that occur in Queensland are from feeding contaminated ehaif. Both 
seeds and leaves are used medicinally. 
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Plats 159. 

Purpl* Thorn Applo. 


HAIRY OB RECURVED THORN APPLE (Datura metel). 

Description (see Plate 160).—A tall, robust weed. Stems and leaves 
softly hairy. Leaves mostly 4-5 inches long and 2-3i inches across, 
apex pointed, base usually very unequal sided, margins often vi&vy 
edged. Flowers white, large, and trumpet-shaped. Seed capsule 
globular, large (about 2 inches in diameter), reflexed (nodding), 
prickly. 
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Plate 160» 

Uotkf Of Recurred Thom Apple. 



220 QUEENSLAND AGRICULTURAL JOURNAL. [1 OCT., 1950. 

Distribution, —A native of tropical America, now widely spread over 
the warmer regions of the world. In Queensland it mostly occurs as 
a weed of roadsides and waste places about towns. 

Properties. —Like other species of Datura it is poisonous, but is 
usually left untouched by stock. Being mostly a weed of roadsides and 
vacant allotments it is not so often a contaminant of chaff and hay as 
some of the other Daturas. 


Erardication. 

lland-pulling, chipping, or mowing the plants before they seed will 
eradicate these weeds if persisted with. 2,4-D sprays have given very 
variable results and cannot be recommended. Recent work with the 
hormone weed killer 2,4,5-T suggests that at least one of the Daturas 
is fairly readily killed by spraying with a 0-1 per cent, emulsion of 
2,4,5-T at a rate of application of about 140 gallons per acre. 


TUBERCULOSIS-FBEE CATTLE HERDS 
(AS AT 19th SEPTEMBER, 1950). 


Breed. 

Owner’s Name and Address of Stud. 

Aberdeen Angus 

The Scottish Australian Company Ltd., Texas Station, Texas 

A.I.S. 

F. B. Sullivan, “ Fermagh,” Pittaworth 

D. Sullivan, Rossvaie, via Pittsworth 

W. Henschell, Yarranlea 

Con. O’Sullivan, “ Navillus Stud,** Greenmount 

H. V. Littleton, “ Wongalee Stud,** Hillview, Crow’s Nest 

J. Phillips and Sons, “ Sunny View,” Kingaroy 

Ayrshire 

L. Holmes, ” Bencecula,** Yarranlea 

Friesian 

C. H. Naumann, “ Yarrabine Stud,** Yarraman 

J. F. Dudley, Yarraman 

Jersey 

W. E. 0. Meier, “ Kingsford Stud,” Kosevale, via Rosewood 

J. S. McCarthy, “ Glen Erin Jersey Stud,” Greenmount 

J. F. Lau, ” Rosallen Jersey Stud,” Goombungee 

G. Harley, Hopewell, Childers 

Toowoomba Mental Hospital, Willowbum 

Farm Home for Boys, Westbrook 

F. J. Cox and Sons, Crawford, Kingaroy Line 
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Erection of Power Sprays in Relation to the 
Dairy Premises. 

J. I). ELRINGTON and S. W. TVERS, Division of Dairying. 

IT'NQl'IRIES have been received from a number of dairy farmers as 
^ to whether it is permissible to use a power spray for the control of 
cattle ti(‘k in conjunction with the existing installations at the cow 
yards and milking sheds. The use of the milking machine engine as 
motive power would save the farmer considerable expense, and for 
this reason recpiests have received sympathetic consideration. 

The advantages claimed for a i)ower spray are:— 

1. It is more convenient to use. The cattle simply walk through 

the spray instead of being forced to swim through a plunge 
dip. 

2. There is little risk of physical injury to the cattle. 

3. Overheating and undue excitement are eliminated. 

4. Loss of production is negligible. 

2'he Dairy Produce ActSy 1920 to 1944 prescribe that certain require¬ 
ments must be complied with for dairy yards, buildings and 
surroundings, and as long as these requirements and strict hygiene are 
observed, there can be little possibility of a power spray affecting the 
quality of the dairy produce. The relevant requirements are that stock 
must not be allowed to approach within 30 feet of the dairy house in 
which cream is stored and that there shall not be an accumulation of 
manure within 130 feet of the dairy house or 100 feet of a milking shed. 

Layout. 

Field officers of the Division of Dairying have suggested a number 
of layouts which would permit a power spray utilising the milking 
machine engine as motive |X)wer to be operated in close proximity to 
the milking shed without infringing the provisions of the Dairy Produce 
Acts and Regulations. Selected suggestions on layout are included in 
the design given in Plates 161 and 163 for the guidance of farmers who 
may be contemplating the installation of such a plant. 
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A Suitcdil* Layout (No. 1). 



FAIL OF IAm> 
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A Suitable Layout (No. 3). 

The mechanical points to be considered are the relative positions 
of the engine, pump, tank and spray, the drain from the spray back to 
the spray-fluid tank, and the speed of the pump. Obviously, the spray 
and tank must be outside the 30-ft. stock-free area, and the race, 
spray and drain yard concreted. As the pump travels at 2,000 revo¬ 
lutions per minute, it would be desirable to drive it with a belt direct 
from 1he ('iigine, which revolves at approximately 1,000 revolutions per 
minute, the reason being that a 27-inch pulley (depending on the revo¬ 
lutions per minute of the countershaft) would be required on the 
countershaft. The drive is easily arranged by installing the pump 
approximately 10 feet from the engine, which is fitted with a pulley of 
appropriate size, or a pulley of correct size may be fitted to work off 
the pulley already on the engine. The correct size of pulley may be 
ascertained from the formula:— 

Diameter of pump Engine speed (BPM) x Diameter of engine pulley in inches 
pulley in inches Pump speed (BPM) 

If the maker supplies a pump and pulley complete, and the farmer 
is prepared to change the engine pulley for each spraying, the required 
size of pulley can be found from the following formula:— 

Diameter of engine __ BPM of pump x Diameter of pump pulley in inches 
pulley in inches BPM of engine 

Extra pipeline will be required from the tank to the pump and 
from the pump to the spray. Friction losses in this extra pipeline 
are negligible, the important point being the height of the pump 
vertically above the level of the liquid in the tank. If the site is a 
good one, then a natural fall of the land can be used to advantage here. 
In the installation shown in Plates 164 and 165 the pump is actually 
below the level of the liquid in the tank, which is desirable. It will 
also be noted that in this installation the pump is driven from the 
countershaft, but the owner of this power spray, who is content to drive 
the pump slower than the recommended speed, assured the writers that 
he obtains satisfactory results. 
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Plate 164. 

Showing How Natural Fall of tho Load Con bo Used to Facilitate Pumping. 



Plate 165. 

An Installation in Which the Pump Is Driven from the Countershoft. 



1 OOT., 1950.] QUEENSLAND AGKIOULTURAL JOURNAl.. 


225 


The plants in Plates 161 and 162 are for use with the “walk 
through'’ type of bail, while that in Plate 163 is for use wdth the “crush 
type of bail. 

In the first plan it would be more convenient to build the drain 
from the bail end of the spray. Ilow^ever, as the cattle tend to jump 
over the drain full of spraying solution when entering the spray, it is 
considered desirable to excavate for the spray and build the drain as 
shown. The cattle Avill then w^alk quietly into the si)ray and out the 
other end. 

Briedy, a powder spray installation consists of a crush and holding 
yard (Plate 166). The crifeh portion is usually 18 feet or 36 feet long. 
The smaller size is for handling up to 80 head and the larger one for 
larger herds. In the crush are patented spray nozzles (Plate 167). 



Plate 166. 

A Temporary Barrier Erected Across the Holding Yard. 


Spraying. 

Spraying solution is forced under pressure through the spray 
nozzles, wdiere it is diffused into a fine spray. The cattle pass from the 
crush to the draining yard. Excess fluid from both the draining yard 
and the crush portion runs hack to a sump which is connected to the 
pump and so the fluid is kept circulating. One major problem has been 
the clogging of the spray nozzles by the dirt and hair washed off the 
cattle finding their way back to the pump by w^ay oif the sump. 
Originally, a trap w^as tried for arresting this, but this has now been 
superseded by a more efficient strainer and screen arrangement 
(Plate 168). It is important that this be kept free and not permitted 
to overflow, otherwise clogging will again result. 




2 



Plate 167. 

A Cruch Equipped wilh Spaclol Spray HozxIm. 

There are a number of parasite-c'ontrol preparations suitable for 
use in a spray plant. These preparations need special techniques to 
ensure maximum results; the latest information on various spraying 
solutions can be obtained from the local Inspector of Stock or the 
manufacturers of the different products. 
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The cost of installing: a power spray ranges from £100 upwards. 
However, the cost can be reduced by the farmer himself providing 
labour and some materials and using the milking machine engine in 
X)reference to purchasing a new one. 



Plate 168. 

Diogrojn of Strahier cmd Screen Arrcmgement for Cleaning Spray Solution. 

Official Advice Desirable. 

In conclusion, it should be pointed out that any farmer who erects 
a power spray plant adjacent to his milking shed must see that it is 
operated and kept in a condition which will obviate any risk of con¬ 
tamination of dairy produce. If it is desired to use the milking machine 
engine as motive power for the spray, the layout should be in accordance 
with the suggestions contained in this article, and the advice of the 
local Dairy Officer should be sought before construction is proceeded 
with. 


JUNIOB FABMEBS AT THE BBISBANE SHOW. 

Much greater interest was displayed by members of Junior Farmers’ clubs 
at this year’s Brisbane Exhibition than on previous occasions, as in addition to 
the fifteen boys selected to constitute the Boyal National Association’s ^‘camp” 
held on the showgrounds, many outside club members were in attendance each day. 

Ten girl members also attended for the purpose of taking part in the 
Australian Broadcasting Commission’s annual ^‘leadership” contest to select the 
champion junior farmer girl of Queensland for 1950. This coveted honour went 
to Mavis Sandilands, of the Warwick club, who defeated Audrey Taylor (Warra) 
and Ruby Gierke (Helidon), who tied for second and third places. The two 
remaining competitors in the final “test” were Marlene Fiedler (Gayndah) and 
Priscilla Smoothy (Crow’s Nest), who tied for fourth and fifth places. 

Among the boys attending tjie special R.N.A. “camp” at the sl^owgrounds, 
Ron. Elliot, of the Monto Club, secured first place in the non-competitive dairy 
cattle judging competition for junior farmers, with Ron. Duffy (Malanda) and 
Wm. Balooda (Goovigen) being placed second and third respectively. In the 
official (or competitive) section open to all young judges, Jim Savage, a member 
of the Gayndah club, Gained first place in the A.I.S. Section, as well as winning 
the “Phillip Frankel Young Judges’ Extension” competition. 

John Letchford, of the Theodore dub, was selected to represent the Junior 
Farmer organisation at the ceremony of “Blessing the Plough,” held in the early 
part of ejhow week. Mr. C. V. Lilley (assistant organiser m Queensland), acted 
as campT manager and supervisor during the absence of the State Director 
(Mr. T. Irf. Williams) on this occasion. 
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Observations on the Management of Sheep 
Properties on the Central Highlands. 

1. Sheep Grazing on Summer Crops. 

.1. N. EEA and G. R. MOULE, Sheep and Wool Brandi. 

INTRODUCTION. 

r\LTRING the last decade there has been a gradual decrease in sheep 
^ numbers on the Central Highlands, which include the Emerald, 
(Tlermont, and Springsure districts. There are probably several reasons 
for this, including difficulties assoeiat(Ml with shortage of labour, the 
prevalence of predators and'of parasites affecting sheep, and deteriora¬ 
tion in the natural pastures. Due to dry seasons, heavy stocking, and 
burning, the more nutritious grasses and epbemerals, which were 
dominant, are now less numerous in some pastures than mint weed, 
spear grasses, and other less useful species. In addition, the opinion 
is often expressed that the Central Highlands cannot he regarded as 
breeding country, and low lamb-marking percentages and retarded 
growth rates of young slicep are cited as evidence sux)p()rting this claim. 

At the same time, it must he fully realised that the Central High¬ 
lands district is going tlirough a traiivsition stage. Agrieulture is being 
j)ractise(l more widely and many property owners are seeking ways of 
ineorporating agricultural prac*tices in the management of pastoral 
properties. The way in whicdi this ('an he done is described in this 
article. 


Summer Crops Grown by Mr. P. E. Vellnagel, Emerald Downs. 

Emerald ^)o^vlls is situated three miles north of Emerald and 
consists of about 10,700 acres of well shaded, undulating black soil 
downs, interspersed Avith loamy ridg(‘s of lighter textured soil. The 
principal trees are brigalow, box, coolihah, ironbark, and softwoods such 
as bottle tree, yellow wood, bauhinia and wilga. The natural pastures 
include button, star and barley grasses and some curly Mitchell, Flinders 
and bine grasses. White spear grass and feathertop are now the, most 
common species and they are showing signs of increasing. The 
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ephemerals include carrot, pigweed, fat-hen and saltbush. These are 
predominantly summer species and feed is usually deficient in quantity 
and quality in the winter. 

Apart from milking cows and working horses, the property is now 
carrying about 4,000 Merino wethers of mixed ages. Although the size 
of the flock has varied, the property has always been used for dry slieep. 

At the present time about 1,145 acres are under cultivation and 
Mr. Vellnagel has concentrated on summer crops. In 1949 he grew 
180 acres of Sudan grass and the remainder of the arable land was used 
for grain sorghum, which yielded up to 35 bushels per acre. 

As the sorghum was essentially a grain crop, interest centres around 
the 180 acres of Sudan grass. This was sown at the rate of 5 lb. per 
acre in a 4(K) acre paddock from January 17 to January 19, 1949. 
:\Jonthly rainfalls for that year and 1950 are set out in the following 
table:— 


1949. 1950. 



Points. 


Points, 

January 

. 209 

Jaunary 

. . 431 

February 

. 594 

February 

. . 594 

Marcli 

. 783 

Marcli 

. . 375 

April 

. Nil 

April . . 

. . 746 

May 

32 

May. 

. . 244 

June .. 

22 

June (till ITtli June) 

. . 129 

July. 

5 

Total 

I o 
1 

I ci 

August 

09 



Scptcuibcr 

77 



Oftolicr 

. 630 



“N'ov'cuiber 

. 288 




42 



'Potal. 

. . 2,701 



Two germinations 

of Sudan grass seed occurred. 

In the first a 

30 per cent, strike was 

observed and the balaiute germinated during the 


February, 1949 rains. A good number of young plants from this 
germination were lost, as they were grazed during the (‘arly stages. 

The sheef) had access to the wliole of tlie 400 acre paddock when¬ 
ever they were allowed to graze the cro]r Tt included a light loamy 
ridge which carried very little feed during the winter and some black 
soil covered with star grass and feathertop. 

The paddock was lieavily grazed from the last week of February, 
1949 until the spring. Three thousand five hundred wethers were on 
the crop from the' last week in February to the end of March, A further 
two thousand were then added, and the whole flock was withdrawn 
during the third w^eek of May. The paddock w^as then spelled for 
three weeks and was subsequently grazed by 10 liouse cow^s, the wa)rking 
horses and a smaller flock of sheep, whose numbers never exceeded 
1,400, until September 10. The paddock wm,s then spelled again for 
four weeks, when up to 1,700 wethers w^ere re-introduced and were 
carried until the end of November, 

During the later periods, that is, between June and November, 
1949, various drafts totalling 1,700 aged, broken mouth wethers were 
fattened and sold. One draft, bought locally, dressed out at 48 lb., while 
another draft of 800 dressed out at 47 lb. in Rockhampton. 
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A farther 3,500 wethers were grazed from the beginning of 
December, 1949, until the last week in April, 1950, when an additional 
1,400 wethers were purchased and run wdth the flock, making a total of 
4,900 sheep from the end of April till June 1. 

At all times during 1949 when rain of snffleient quantity fell to 
endanger the crop by grazing with sheep, the stock were removed from 
the paddock and returned again when the ground had dried sufllciently. 
During the wet weather in 1950, the sheep were given access to a further 
500 acres of grassland, but had to water in the paddock with the Sudan 
grass. They were continually brought in contact with the crop, with the 
result that the Sudan grass was eaten out completely. 

On June 1, the mob of 4,900 were shifted to a 200-acre paddock of 
sorghum stubble, which was grazed until June 13, when the flock again 
returned to the Sudan grass paddock. During this time the Sudan 
grass had re-established and grown to a height of 12 to 13 inches as the 
result of the mild, moist winter. In some areas, it constituted a thicker 
stand than in the previous year. 

The actual value of this 180 acres of Sudan grass would be hard to 
assess, as the sheep were being grazed during periods when the natural 
grasses in other paddocks were allowed to re-seed. The fattening of aged, 
broken-mouthed wethers during the dry, harsh winter of 1949 could 
certainly not have been achieved on natural pastures. The wool return 
from sheep fed a more balanced yearly ration, and the accessibility of 
the sheep during the severe fly wave in the summer and autumn of 
1950, are also to be considered. 

No internal parasite trouble was experienced during the whole 
period and on no occasion were the sheep drenched. 

SUMMARY OF GRAZING RATES. 


Period. 

Number of 
Sheep. 

Stockiuf? Rate in Sheep 
per Acre. 

Paddock. 
(400 Acres.) 

Crop. 

(180 Acres.) 

1949—February-March 

3,500 

8-8 

19-6 

March-May 

5,500 

13*8 

30-6 

June-September 

1,400 

3-5 

7-8 

Octobor-Novembor . . 

1,700 

4-2 

9-4 

December-January (1950) .. 

3,600 

8*8 

19-4 



(900 Acres.) 

(180 Acres.) 

1950—January-April 

3,600 

3-9 

19-4 

April-June 

4,900 

5-4 

27*2 



Sorghum 

Stubble. 



(200 Acres.) 

Ist June-13th Jime .. 

4,900 

24-6 

1 
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Dehorning of Cottle. 

E. W. HEWETSON, Assistant Husbandry Officer, and C. B. MULHEABK, 
Divisional Veterinary Officer. 

l^EHOBNING has now become a recognised practice in a great number 

of dairy herds in Queensland. Whilst dehoming is accepted as 
good husbandry by most commercial dairymen, many stud breeders, 
though recognising the economic advantages of dehorning, claim that 
the removal of horns detracts from the appearance of show animals. 
-In fact, a dehorned beast is rarely seen in the showring. 

The presence or absence of horns should not be allowed to distract 
attention from the points which really matter—-the production of 
butter and meat, neither of which has anything to do with horns. 

Farmers become accustomed to the sight of dehorned stock and 
soon appreciate the ease of handling and the freedom in moving among 
their (lehomed cows. Breeders of polled cattle would not think their 
cattle improved if horns were grafted on. It is not horns which give 
Ayrshires a high place in the milk world, but good udder conformation 
and their ability to produce milk. 

In the showring, attention shotild be concentrated on economic 
points, for after all, farming is a business. If the dehorning of cattle 
leads to greater production of milk and decreases the risk of injury 
in the yard, then dehorned cattle should not lose points when being 
judged in the showring. 

It is claimed, by those opposed to the practice, that dehorning of 
adult cattle is cruel and for that reason should not be undertaken. 
Pain is certainly inflicted at the time of dehorning, but this pain, 
though acute, is fleeting and in no way as severe or as dangerous 
as that inflicted by cows ripping each other with sharp pointed horns. 
It is only necessary to see animals severely homed and trampled during 
trucking to realise the cruelty of enclosing aggressive horned animals 
in confined yards or trucks. 

It is surprising that dehorning has not become a general practice 
throughout the world, as it has practically everything in its favour and 
if properly earned out, little against it. 
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ADVANTAGES OF DEHORNING. 

The advaiitaf^es of dehorning are smuiiiarised in this section. . 

More (‘attle can be kept in the dairy yard; they can be handled 
with less risk of personal injury; and the food is used more economically. 

Cows are quieter in the yard when they are not expecting a horn 
‘‘poke,” and milking: becomes quicker with less trouble in bailinj^ up. 

More cows can be put onto a limited g:razing: area, and strip grazing 
is more e^asily controlled. When the “boss” cow has horns she will 
frequently corner and rip a timid beast, and if this bullying goes on 
there will be a resultant depression of milk yield in some cows. Bullying 
is not unknown amongst hornless cattle, but usually with the loss of 
their horns, horned breeds lose their fighting instincts. 



Plat© 169. 

Dehorned Doiry Cows Reclining Contentedly After Feeding. 



Plate 170. 

Dehgmed Hereford Steers Greasing in ot Small Oert Paddock. 





1 Oct., 1950.] Queensland agricultural journai.. 


233 



Plate 171 

An Easily Controlled Group of Dehorned Aberdeen Angus Cows and Calves. 

When limited troughin^ space is available, it is frequently noted 
that some animals, as soon as they have satisfied their thirst, promptly 
attack their neighbours, causing injury to other cattle and to the 
troughing. This is eliminated if stock are dehorned. 

During trucking of fat cattle, horning will cause marked depreci¬ 
ation of value of the carcases (‘unsigned to abattoirs, apart from losses 
due to tears in the hides. When trucking, it may be possible to include 
one more animal on(*e they have been dehorned. Dehorned cattle can 
move their heads freely in a truck without the possibility of horns 
entering other cattle, with r(\sultant injury. 

As previously mentioned, a 1 o(rs of horns causes an immediate 
change in temperament. Dairy cows, once dehorned, on being turned 
into a crop graze like sheep. They keep their heads down until they 
have eaten sufficient feed and then retire to the shade to ruminate. 

Close concentration of cattle on a similar area allows more efficient 
grazing of pasture at its most nutritious stage of growth. 

Bulls are a constant sourt'c of danger, particularly on dairy farms, 
where it is frequently necessary to work them through milking yards. 
Some breeds of dairy bulls, too, are temperamental and for that reason 
more dangerous than Ix^ef breeds. The removal of hcmis has a remark¬ 
able influence on the temperament of even the most viedous bull. For 
this reason dehorning of bulls in all dairy herds is strongly re(*ommendod. 

ELIMINATION OP HOENS BY BREEDING. 

The most satisfactory way of getting rid of horns is to breed them 
off. and this can be achieved, with beef cattle, if a certain breeding 
programme is followed. 

Polledness is strongly dominant and polled sires will throw a larpfe 
percentage of polled calves when mated to horned females. The first 
cross will all be polled. The second generation, if interbred, will y)ro- 
duce roughly three polled calves to every one horned calf. This is 
represented diagrammatically in Plate 172. 
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Diagram Showing how PoUodtuMM is TramimIttodL —The character for 
pollednees is represented by an open circle and that for horns by a filled circle. 
At the top, two polled animals are mated to give a polled animal and two 
homed animals to give a homed animal. If these two animals are mated, they 
give polled offspring. Two such polled progeny when mated give three polled 
animals and one homed in every four on on average. Two of the polled 
offspring have the character for horns as well as for polledness, and though 
poUedness is dominant in them, some of their progeny are likely to be homed. 


However, if a sire which is pure iqr polledness is regularly used, 
all his progeny will be polled. Unfortunately, there are no recognised 
pure polled breeds of dairy cattle in Australia, and dehorning is 
necessary with this type of animal. 

ANATOMY OF HORN AND POLL. 

Before considering methods of dehorning, it is desirable to give 
some attention to the anatomy of the horn and poll. (Plates 173 and 
174.) 

Just below and on either side of the frontal eminence or poll is 
a ‘‘processus comus/’ or horn core, for the support of the horns. Horn 
cores vary in size, shape, length and direction and are of elongated 
conical form. 

The external surface is rough and porous, and marked by numerous 
grooves and holes for blood vessels. In the fresh state it is covered by 
the hom*forming cells, or corium, of the horn. 
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The interior is excavated to form a number of irregular spaces 
divided by bony walls and communicates with the frontal sinus, the 
whole space being lined with mucous membrane. 


reONTAL SINUS 



The nerve supply to the horn is by a branch of the lacrimal nerve 
which emerges from a foramen opening in the skull (Plate 174) above 
the eye and runs below a ridge running up to the horn, where it divides 
just under the skin. 



Diogrom Showing tho PoslUon oi Nerves and Arteries. 


The blood supply to the horn (Plate 174) is supplied by a special 
artery, the artery to the growing area of the horn, which is a branch of 
the internal maxillary. 

The growing area of the horn can be compared to a similar growing 
area, the coronet, on the horn of the hoof. Once either of these is 
injured there will be no further growth of horn. If the growing area 
is not removed with the horn, it will result in ugly stubs growing later. 
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DEHORNING OP ADULT CATTLE. 

Ouillatine Dehorner. 

Best results are obtained when dehorning is undertaken on calves 
under six months old. At times it may be considered advisable to 
dehorn mature cattle, and a special large type of dehorner is necessary 
for this opt‘ratioii. Many dehorners are on the market, but only those 
which are massive and strongly built, and lend themselves to a prompt, 
clean removal of the horn in one movement, should be used. There is 
only one type of dehorner (Plate 175) which can be considered suitable 
for adult cattle. It is constructed on the j)rineiple of a guillotine and 
the blades, one of which is fixed, are in a frame. When the blades 
have been placed in the correct position, a quick purchase is obtained 
by closing the handles, which operate a rack and pinion gear. Tlie 
blades overlap when closed and the horn comes off quite evenly. 

Some form of restraint is necessary to ensure adequate control of 
the animal, and if a large number of beef (tattle are to be treated, a 
special dehorning bail is essential (Plates 177 and 178). 

When a horn is being removed, the anatomy of the region should 
be kept in mind and the dehorner so placed that approximately a 
quarter of an inch of hair and skin is removed with the horn* This 
destroys the growing area and ensures that there will be no regrow'th 
of the horn. Bleeding may appear to be severe following dehorning 
of mature (tattle, and although usually not considered dangerous, it is 
objectionable and may alarm the inexperienced operator. The bleeding 
can be controlled by the application of a ligature, tied around the base 
of the horn and acToss the top of the head and then twitched tightly 
by drawing th(‘ two pieces of the (‘ord together across the top of the 
poll. This method of control should be employed with dairy c'attle, but 
it is seldom used with beef cattle, owing to the necessity of re-yarding 
the animals to remove the ligature. 

If the art (‘lies are still spurting an hour after the operation, the 
animal should be caught and the haemorrhage stopped. This can be 
done by’' applying the ligature or by taking up the arteries witli forceps 
and tying them off with cotton. If a sufficient amount of horn is taken, 
it is relatively easy to pick up the arteric^s with artery forceps aiui 
twist them off. IMiers will stop a spurting artery. If the ligature is 
not applied, the bleeding can be controlled to a certain extent by^ the 
searing iron, or b,y the use of a suitable powder. A diw dusting powder 
has been found more satisfactory for use immediately after dehorning 
than one with an oily or tarry base. Satisfactory application of the 
latter dressing is difficult. A suitable dusting powcier may be prepared 
by mixing one part of boric acid, one part of zinc oxide, one part of 
powdered alum, and six parts of powdered starch. 

Tipping. 

Tipping is often practised as an alternative to dehorning in mature 
cattle, i)articularl,y bulls, dairy cows and forv\^ard steers. Tipping 
consists of the removal of alrnut tw^o inches from the tip of the horn, so 
that the ‘'quick'^ or sensitive portion becomes exposed. It can be 
carried out with ordinary dehorners or with a saw. As a result of this 
operation, the extremity of the hoim becomes tender for a considerable 
time and the animal will refrain from using it. Even when the tender¬ 
ness disap|)ears, the animal is less likely to be aggressive and cause 
ripping or bruising. 
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Plate 177. 

Plan oi a Dehorning Bail and Crueh. 


Time to Dehorn. 

Dehorning is best done in the cooler months of the year when tho* 
fly population is at a minimum. Fly strike often follows dehorning: 
in the hotter months when flies are bad. 
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Front View ol the Dohomlng Bcdl Shown in Plote 177. 


PreoautioBs and Aftercare. 

Lysol. is probably the best antiseptic to use. Instruments should 
be soaked for soi^ie hours previous to dehorning in 10 per cent, solution 
of lysol. A bucket of 2 per cent, lysol or dettol should be kept handy 
so that the dehorners can be immersed therein between operations. 
Suitable fly-dressings are B.K.B. and B.T.B., both of which are pro¬ 
duced commercially, and oil of citronella, which has long been used 
as an insect repellant. 
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If Oy strike is experienced, and a fly dressing applied, liquid should 
not be allowed to enter the sinus because of the risk of infection. If 
the sinus becoines infected, it is very slow to heal because of poor 
drainage. 



Plate 179. 

Result of Dehorning by Guillotine Dehomer Three Weeks After the Operation. 



Plate 180. 

A Typical Poll After Dehorning. 

If, ^ sometimes happens when conditions are not ideal, fly strike 
is experienced, the hair around the horn should be clipped with scissors. 
It niay be necessary to syringe out maggots with a weak antiseptic 
solution, tilting the head to make sure of drainage. A fly repellant is 
then applied. 

DEHORNING OP CALVES. 

There are three methods of dehorning calves, namely, chemical, 
cautery or hot iron, and mechanical. 
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Chemical Dehorning. 

Caustic Sticks .—Calves up to two weeks ean be treated with caustic 
^ 4 oda or caustic potash. The latter is preferred, since caustht soda suffers 
from the disadvantage of having a tendency to spread, and thus to 
injure the surrounding tissues. 

An area the size of a two shilling piece should be clipped over 
each ‘‘button’'; a ring of vaseline about one inch wide is next smeared 
around the clipped area to che(-k the caustic from running into the 
calf's eyes. The caustic sti<*k is then ni(>istened and rubbed over the 
button with a gentle rotary motion and the rubbing continued until 
blood just starts to seep through the st‘ared si)ot. 

Too little rubbing will leave unsightly “scars.” On the other hand, 
too much caustic may cause excessive burning and scarring of the head. 
The caustic should only be applied to the area of skin covering the horn 
bud. 



Plate 181. 

Call Dehorned at Birth With a Caustic Stick. 


It must be borne in mind that caustic is injurious to skin and clothes 
and the user should either wear rubber gloves or use a paper wrapping 
for safe handling. 


Afterwards, the e.alf should be tied up for at least six hours in a 
place where it cannot get wet. This wdll prevent scratching and rubbing 
of the treated area, which is likely to cause burning in other places 
and blindness if the caustic gains access to the eyes. 

Antimony Trichloride .—In recent years, antimony triehloVide in a 
solution of flexible collodion has been found to be a very satisfactory 
dehorning agent. 


The solution can be made up bv any chemist from the following 
formula:— 


Per cent. 

Antimony trichloride .. . . .. .. 28 

Salicylic acid .. .. .. . . .. 7 

Flexile collodion .. . . . . .. 65 
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The material is easy to apply and the solution dries quickly into 
a firmly adhering flexible film which destroys the underlying tissue 
with much less pain than caustic sticks. Added to this, there is no 
danger of weeping fluid running into the eyes with resultant blindness. 

The procedure is simpler than the application of other caustics. 
The hair around the buttons is clipped, the button cleansed with 
methylated spirit, and the solution applied. Using a brush, the mixture 
is applied to the centre of the horn, to cover an area the size of a six¬ 
pence. The animal need not be tied up or kept out of the rain, xigain 
a little practice is required before complete success can be expected. 

The solution gives best results if applied in the first nine days of 
life. After this period, it can be used fairly successfully if the top 
of the button is cut off with a pair of sharp (curved) scissors. 

An alternative method of dehorning young calves is by the appli¬ 
cation of a special searing iron over the horn bud. This has become 
a popular method overseas. It is simple, efficient, safe and only slightly 
painful. A special debudding iron is used for this operation (Plate 182). 

S'* 



FiRE-H€ATeO IJiON 



^ TO BE INSERTgO »NT0 fcUeCTRiC IRON 

Plate 182. 

Sketches ol X>ebudditt9 Irons. 

The end of the iron is hollowed to form a dome shaped depression 
five-sixteenths of an inch deep in the centre and measuring half an 
inch across. This depression is surrounded by an outer ring of metal 
which is one-eighth of an inch thick and five-sixteenths of an inch 
deep, with an internal diameter of half an inch. The iron is mounted 
on a wooden handle for convenient use. If fire-heated irons are used, 
it may be found more convenient to have several irons with various sized 
cones suitable for calves of different ages. Whilst one iron is being 
used, the other iron could be in the fire heating. Dehorning by this 
method is best done at three weeks of age. 

Electric soldering irons have been adapted to form efficient 
cauterisers (Plate 182). 

With the calf suitably controlled, the iron, heated to eC cherry red 
colour, is held over the developing horn bud to sear a complete ring 
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of tissue around it to prevent growth. It is here that the benefit of 
the wooden handle becomes apparent, for the iron is then turned 
completely around several times until the base of the horn is completely 
encircled by a copper coloured ring. The circulation to the horn is 
thus destroyed in less than thirty seconds and the horns drop off by 
themselves in due course. 

There is no wound left for flies to enter and no risk of sinusitis. 

Cautery would appear to l)e the best method. 

Mechanical Methods. 

Calves up to three months old may be treated by taking out the 
centre of the horn bud by means of a special instrument or a sharp 
knife. This may be followed with advantage by the application of a 
searing iron. When calves are approximately three months old, the 
horn core begins to grow out from the skull and horn removal then 
involves the opening of the frontal sinus. The size of the oi>ening 
varies with the age of the calf, but it usually closes in from a week 
to a month, when the wound should be completely healed. 

Special cup or scoop tyj>e dehorners are used aud they are suitable 
for cattle up to 12 months of age. 

The animal should be thoroughly rc“'trained in a dehorning bail, 
or the spet'ial equipment used for branding beef calves, before the 
operation is attempted. The hair around the base of the horn should 
be cli})])ed if it is long. The dehorner should be applied so that a 
quarter to a half inch of skin is taken with the ‘'bite.’’ The horn is 
removed in one movement by applying strong pressure on the handles 
of the dehorner. No dresvsing should be applied, excej)! in a fly wave, 
when a ily repellant is used. 





Plate 183. 

Calf Deliomlng Instramenta—Cunred Knife and Gouge Dehomere. 

A specially adapted curved sharp knife (Plate 183) is used fairly 
extensively in beef herds. The horn bud is taken out with a clean cut 
of the knife. 

Other mechanical means of dehorning include gouging forceps 
and gouging chisels, but these methods have nothing to recommend 
them when compared with cup dehorners. 


244 


QUEENSLAND AGRICULTURAL JOURNAL. [1 OCT., 1950. 



Hints on Weaning. 

I^EANING means aecustoming baby to new foods, or l)(*tter still, 
helping baby to accustom himself to foods that hav(‘ a different 
taste, sometimes a different smell and often a different consistency, 
from the milk he has taken previously; and the gradual substitution 
of these n(‘W foods for the familiar breast feeds. 

The introdiK'tion of food other than milk into tlie diet of the 
baby marks an important stage in its upbringing. im|>ertant alike 
to physical growtli and to education, and it is of great hem^fit to l)aby 
if this process is aeiHimplished gradually and smoothly. 

In tlj(‘ building up of the inixcal diet ther(‘ are ecudain factors to 
be borru' in mind. Milk remains the staple food for the first nine months 
of life, but it is generaHy recognized that probably from six months, 
and certairdy from nine months, milk, unsupported by solid food, will 
produce a flabby infant with a liability to anaemia. If baby is to be 
breast fed for 9 months (and this is the object to be aimed at) weaning 
will begin at eight months, and great changes during the* weaning period 
should be avoided. If baby is already taking enough different solid 
foods in reasf)nable amounts, so that meals can be made up by eight 
monthsj weaning will be easier and smoother; the infant will be 
receiving a good mixed diet, including most of the essential nutrients, 
and feeding difficulties will be less likely to arise during both the wean¬ 
ing period and the toddler stage. Progress too should be almost 
uninterrupted. 

In order to be increased to reasonable amounts, the individual solid 
foods must be started mucli earlier—say at approximately six months 
of age, although this is merely an arbitrary guiding line. Some babies 
may with advantage be started on soft solids before six months, while 
it may suit others if the introduction of mixed feeding is delayed a 
little longer. Each, baby must be judged on its own merits, abilities 
and tastes. 

Patience is Essential. 

Now for a few helpful hints on the subject. Be Patient —It is all 
something of a surprise to baby, so do not be discouraged by early 
refusals. He may not dislike the new food: he just wonders about it 
and rejects it till he can decide for diimself. You should not react 
emotionally to the refusal; you may firmly insist that one mouthful be 
i||jcepted or you may postpone the attempt for a few days and try again. 
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Never force baby to take anything, for fights over food can in no way 
contribute to the feeling of well-being and the establishment of a normal 
appetite, which are two of the specific objects of any feeding programme. 

Be Gradual —Allow him time to get used to one novelty before he 
starts on another. 

Variety is Desirable. 

Be Varied —in what you offer. A number of our own prejudices 
are due to the articles of food not having been introduced to our diet 
earlier or else having been abandoned after a first unsuccessful attempt. 
So ar(‘ many of the feeding difficulties encountered in young toddlers. 
Th(‘ more ('atholic the taste, the better. It is usual to start the mixed 
f(‘eding programme with a cereal such as Farex, Oat Jelly, Groats, (dc. 
and then to go on to bone and vegetable broth, sieved fresh vegetables 
(Nestle’s pureed vegetables are also recommended), egg yolk and egg 
custards, milk puddings (such as ground rice, semolina, sago, cream of 
wheat, junkets, etc.), cheese, the pulp of baked or stewed apple or apple 
sauc<*, or mashed ripe banana. A rusk or baked crust may be given 
from the tinu' baby gets his first teeth, but remember, never leave him 
alone with a rusk in case he chokes. Butter and vegetable extracts may 
be added to the rusk. Then steamed fish, liver and meat may be added 
to the diet a little latim. 

Milk, of course, is also an essential part of the diet and by nine 
months <if age, if Jiot earlier, baby should ])e a()]e to tolerate* whole cow's 
milk. However, it may be wise to start with a diluted milk mixture 
first of all—say two parts of milk to one of water and then in(*rease the 
stremgth of tlie mixture fairly rapidly until whole cow’s milk is being 
taken. Where cow’s milk cannot be obtained dried powdered milks 
may be used. 

If persevered with, l)abies like almost anything that is good for 
them. They will not want the things tliat are bad for them, if they 
have never tasted them. Do not let them get the taste for cakes or 
sweets, although a piece of plain or milk chocohde or a wholesome sweet 
after dinner is allowable. And do not add too much sugar to baby’s 
food. It is bad for the teeth and the digestion. 

Make Food Attractive —in itself and in the manner of serving. 
Don’t give too large helpings. You Avon’t go far wrong if you feed 
your infant according to its appetite, and a second helping can always 
be added if necessary. Remember, (*hildren’s appetites vary as much 
as adult appetites. 

When to Wean. 

Choose the Time of Year —If baby is ill, and during very hot 
weather, it is better to postpone weaning, as lie may be fretful, less 
likely to co-operate and more likely to be upset. 

Choose the Time of Day —to start innovations. Morning and mid¬ 
day novelties are less likelj" to upset than those introduced for the first 
time in the evening. Weaning schedules vary to some extent, but the 
general principles are the same. One breast feed is usually omitted 
each week until baby is completely off the breast, the first omission 
usually being at the 10 a.m. or 2 p.m. feed, when a dish of cereals or 
sieved vegetables and a glass oT milk are substituted. The first and 
last breast feeds of the day are omitted last; the 10 p.m. feed may even 
be continued until baby is ten or eleven months old, according to 
circumstances. 
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How to Feed 

Liquids —Feed from a spoon or allow baby to feed himself from 
a cup as soon as he shows any aptitude for this. Bottle feeding should 
be discontinued from the age of nine months, if not before. It is a 
slovenly and lazy habit to let baby continue with bottle feeding when 
he is quite capable of drinking from a cup. 

Solids —Whenever possible, allow baby to attempt to feed himself— 
the fingers will be used at first. The child learns its table manners from 
the example of its parents, but it must be allowed to be messy during 
its second year. The aim is to encourage it to feed itself as soon as 
possible, a feat only to be learnt by trial and error, and feeding 
diflSculties sometimes arise either because the child is entirely fed for 
too long, or if made to feed itself, is expected to do it neatly at too 
young an age. 

And Remember —A child’s appetite is usually a good guide to his 
needs. 

The following moral could with advantage be carved on many a 
nursery mantel-piece. 

The food your baby does not eat never does him any harm. 

Any further information on this and other matters connected with 
children may be obtained by communicating personally with the 
Maternal and Child Welfare Information Bureau, 184 St. Paul’s 
Terrace, Brisbane, or by addressing letters ‘‘Baby Clinic, Brisbane.” 
These letters need not be stamped. 


JUNIOR FARMER CLUB ACTIVITIES. 

Junior Farmer clubs formed recently in North Queensland are making good 
headway, and reports received from all sources show a decided increase in both 
membership and activities. 

The clubs at Mossman, Goondi (near Innisfail), Sarina, Bowen, Malanda, and 
Kairi had representatives for the first time at the Brisbane show as guests of the 
R.N.A. at a special ^^carnp’^ arranged for their benefit on the showgrounds. They 
comprised George Quaid, Geoff. Dodds, Robert McKie, Keith Maclean, Ron. Duffy, 
and John Penigas respectively. 

At the recent Atherton show, the Malanda and Kairi-Danbulla clubs each 
staged an exhibit, the former winning by the narrow margin of six points. As 
a result, the club^s library fund at Malanda will benefit to the extent of £13. 
Club secretary Don Drury is proving a real live wire since his return from 
Brisbane last March, when he took part in the Australian Broadcasting 
Commission’s annual “leadership” contest to select Queensland’s champion junior 
fanner boy for 1950. 

Sarina and Bowen clubs, two of the newest clubs formed recently in North 
Queensland by the State Director (Mr. T. L. Williams), are displ^ing much 
keenness and an increase in membership numbers and club activities. Eton North, 
where until recently there existed a Junior Oanefarmers’ Society, is now being 
numbered among the most active and progressive in the State. Recen^, two of 
its members were invited to give evidence at the sittings of the Royal Commission 
enquiring into the sugar industry in Queensland, while a number of local bodies 
have included members of the club on their committees of management. 

The club at Eungella (Dalrymple Heights) is also making headway and is 
strongly supported by members of the local branch of the Q.D.O. and interested 
farmers. 
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ASTBONOMZOAL DATA FOk QUEENSLAND. 

NOVEMBER. 

Supplied by W. J. Newell, Hon. Secretary of The Astronomical Society of Queensland. 

TIMES OP SUNEISB AND SUNSET. 


At Brisbane. 


MINUTES LATBB THAN BEISBANB AT OTHBR PUACB8. 


Day. 

Rise. 

Bet. 

Place. 

Rise. 

Set. 

Place. 

Rise. 

Set. 

1 

a.iiL 

4.69 

D.ni. 

6.05 

Calms 

46 

11 

Lonereach .. 

Quimle 

Rockhampton 

43 

28 

6 

4.65 

6.09 

CharleviHe 

29 

26 

38 

37 

11 

4.52 

6.12 

Cloncurry ,. 

62 

88 

18 

2 

16 

4.50 

6.16 

Cunnam^a 

28 ; 

81 

Roma 

18 

IB 

21 

4.48 

6.20 

Dirranbandl 

17 

21 

Townsville 

38 

11 

26 

4.47 

6.24 

Emerald .. 

26 

13 

Winton 

50 

81 

30 

4.46 

6.27 

Hughenden 

47 i 

23 

Warwick .. 

3 

6 


TIMES OF MOONRISE AND MOONSET. 


At Brisbane. L| 

Day. 

Rise. 

Set. 


p.m . 

a.in. 

1 

11.45 

9.11 

2 

a.m. 

10.08 

3 

12.26 

11.08 

p.m. 

4 

1,04 

12.08 

5 

1.88 

1.08 

6 

211 

2.08 

7 

2.43 

3.11 

8 

8.16 

4.17 

9 

3.53 

5.26 

10 

4.34 

6,39 

11 

5.23 

7.53 

12 

6.20 

9.06 , 

18 

7.23 

10.09 

14 

8.81 

11.04 

15 

9.39 

11.60 

16 

10.45 

i a.m. 

17 

11.46 

p.m. 

1228 

18 

1^44 

1.02 

19 

1.39 

1.31 

20 

2.33 

1-59 

21 

3.26 

2.27 

22 

4,21 

2.56 

23 

6.16 

8.27 

24 

6.12 

4.01 

25 

7.08 

4*40 

26 

8.03 

5.28 

27 

8.55 ' 

6.12 

28 

9.42 

7.05 

29 

10.24 

8'02 

80 

11.02 

9.00 


MINUTES LATBB THAN BRISBANE (SOUTHERN DISTRICTS). 

Chaileyille 27; Ounnamulla 29 ; Dlrranbandl 19; 

Qoilpie 85; Roma 17; Warwick 4. 


MINUTES LATER THAN BRISBANE (CENTRAL DISTRICTS). 


Day. 

Emerald. 

Longreach. 

Rockhampton. 

Winton. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

lUae. 

Set. 

1 

10 

30 

25 

45 

0 

21 

27 

54 

6 

16 

20 

31 

37 

7 

11 

86 

42 

11 

29 

9 

44 

24 

19 

0 

52 

20 

10 

26 

18 

43 

29 

18 

3 

50 

82 

21 

1 15 

22 

31 

38 

6 

13 

85 

43 

26 

d 1 

30 

25 

45 

0 

21 

26 

54 

30 

1 12 , 

28 ! 

27 

43 

2 

19 

80 

52 


MINUTES LATER THAN BRISBANE (NORTHERN DISTRICTS). 


Day. 

Calms. 

Cloncurry. 

Hughenden. 

Townsville. 

Rise. 

GO 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

1 

5 

56 

35 

67 

19 

53 

5 

46 

3 

8 

52 

36 

65 

21 

50 

8 

44 

5 

18 

88 

42 

67 

27 

42 

16 

33 

7 

29 

26 

60 

47 

36 

33 

25 

22 

9 

41 

18 

57 

39 

42 

24 

84 

18 

11 

52 

3 

66 

32 

60 

18 

43 

4 

18 

57 

2 

69 

32 

68 

17 

47 

3 

15 

52 

9 

66 

86 

60 

22 

43 

9 

17 

42 

14 

58 

40 

43 

25 

35 

14 

19 

31 

25 

61 

[ 47 

85 

82 

25 

22 

21 

20 

35 

44 

55 

29 

40 

18 

so 

23 

11 

45 

88 

60 

23 

46 

10 

37 

25 

3 

62 

34 

65 

18 

50 

4 

44 

27 

2 

56 

33 

67 

17 

53 

8 

46 

29 

7 

53 

86 

60 

20 

51 

7 

44 

30 

11 

60 

88 

63 

23 

49 

10 

42 


Phases of the Moon .—Last Quarter, 8rd November, 11 a.m.; New Moon, 10th November, 
9.25 a.m.; First Quarter, 17th November, 1.06 a.m.; Full Moon, 25th Novemher, 1.14 a.m. 


On 15th November the Sun will rise and set 20 degrees south of true east and true 
west respectively, and on the 7th and 20th the Moon will rise and set very close to the 
respective true east and true west points. 


Mercury .—An evening object all this month. On the 1st. in the constellation of 
Libra, there will be only a few minutes difference between its setting and sunset, but by 
the end of the month. In the constellation of Ophlnchus, it will set 11 hours after the Sun. 


Venw«.—In line with the sun on the 13th and so not visible during this month. 


Mars .—In the constellation of Saglttanxls, at the beginning of the month, will set 
between 9.60 p.m. and 11 p.m., while at the end of the month It will set between 9.30 p.m. 
and 10.30 p.m. 

ifupiter ,—Also an evening object, being situated in the constellation of Aquarius and 
about overhead at nightfall. At the beginning of November it will set about 2 hours after 
midnight, but by the 30th will set just before midnight. 

Saturn .—In the constellation of Virgo, is now observable low in the east during morning 
twilight. On the 1st It will rise nearly 2 hours before the Sun and at the end of the 
month will rise soon after midnight. 
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CONSTELLATIONS. 

Argo. 

This is the largest constellation in the heaven'-', covering approximately 75'" of are, anri 
is situated between declination 10 degrees south and 75 degrees south. Like most other 
constellations it bears little resemblance to the object It represents, the ship Argo. The 
reasons advance>d for the name are varied. One story is that It was named after the ship 
built by Argo for Pelias, King of lolcus, to carry Jason and his comrades, including Castor 
and Pollux, Hercules, Orpheus and Mel lager, to Aea In Colchis to search for the Golden 
Fleece. When the voyage was over the goddess Athene placed the ship In the sky. Another 
legend says it was named) for the first ship to sail the ocean—the ship which long before 
J'ason’a time carried Danaos and his fifty daughtefs from Egypt to Argus and Rhodes. 
Yet another legend says that it wa.s the ark which carried Isis and Osiris across the 
•deluge. The constellation as a whole contains srjme 800 odd lucid stars and for con¬ 
venience modern star atlases divide it into various parts—Carina the Keel, Puppls the 
poop or stern, and Vela the sail—but the original sequence of letters and numbers has 
been retained so that we now often find Canopus referred to both as Alpha Argus and 
Alpha Carinae, or Eta a.s both Eta Argus and Eta Carinae, these stars being situated in 
■Carina or the Keel. Old records do not show more than half a ship, the bow being missing. 

Covering such a large area of the sky and being placed in the region Of the Milky 
Way. It is natural that this con.stellatlon will contain many interesting objects both for 
naked eye observation and with optical aid. The brightest star of the group, Canopus, 
is the .«econd brightest star in the heavens. It is a yellowish-white giant, many times 
larger than our sun. and has a surface temperature of 7,500®C., while its brightness Is 
about 100.000 times that of our sun and it.s distance 650 light years. Argo also contains 
that group often mistaken for the Southern Cross and known as the false Cross. It lies 
about midway between Crux and Canopus, its relation to Crux being shown in last month's 
journal. Gamma Velorum, which to the naked eye appears as a .single star, under 
magnification resolves Into a group In the shape of an aeroplane. About half way between 
the Southern Cross and false Cross Is the famous Keyhole Nebula, the dark patch in the 
centre being very much like a keyhole. On the edge of this Nebula is the noble star Eta. 
In 1677. Halley observed this star as of 4th magnitude. It oscillated between that value 
and 2nd magnitude until 1814, when it began to brighten, reaching Ist magnitude in 1827. 
It fell to ‘>nd mnfmitudp for about 5 years and then rose to 0 magnitude in 1838. 
■outshining Regel (Beta Orionis). It faded somewhat and then in 1834 rose to minus 1 
magnitude (about as bright as Canopus). Thereafter it declined till it became invisible to 
the naked eye about 1867. It reached 7th magnitude in 1870 and has not altered much since. 

The star Theta Is known as the Southern Pleiades, several stars being grouped round 
a prominent star as in the Pleiades In Taurus. 

The constellation rises In the south-east soon after sunset In November and Is visible 
almost the whole night from November to February. In April It la "overhead” abptlt 
7 p.ra. and from Queensland at any time of the year It is below the horison for abbbt 
■only 5 or 6 hours during the day. 
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Queensland Certified Hybrid Maize. 

Part 2. Notes for Growers on Procedure of 
Seed Production. 

W. W. BRYAN, formerly Plant Breeder, Queensland Agricultural High School 
and College, lawes. 

TN Queensland, seed certification is tinder the control of the Seed 

Certification Coniniittee, which is appointed by the Minister* for 
Aj^riculture and Stock. This eonimittee is advised by a Hybrid Mdize 
Seed Certification Siib-eommittee of four members, also ajipointed by 
the Minister. Seed Certification Officers submit tboir reports to the 
Sub-committee and final decisions are returned by tlie Committee to 
the field officer and through him to the grower. 

The obj(^cts of certification of hybrid maize seed are to— 

(1) Give the juirehaser reasonable assurance that the specific 
hybrid is ap])roved on the basis of official and impartial 
lierformance tests, that the seed is true to label, and that 
it is in satisfa(‘tory condition for i)lanting. 

(2) Give the seed grower recognition and recommendation for 
hybrid seed properly produced. 

(3) Provide unbiassed inspection of the technical operations oi 
seed production, and assist in developing orderly and 
reliable methods of increasing hybrid maize seed. 

The production of certified commercial hylirid maize seed—which 
is the final product—is achieved by firstly breeding inbred maize, then 
foundation hybrid maize, and finally certified commercial hybrid maize. 

Inbred maizeis produced by the Plant Breeder at the Agri¬ 
cultural College at Lawes only for use at that institution in the 
production of ‘‘foundation hybrid maize.’’ The latter (foundation 
hybrid seed) is supplied by the Seed Certification Committee (through 
its agent, the Plant Breeder, Queensland Agricultural College, Lawes) 
to growers with registered areas for the production of certified 
commercial hybrid maize seed. 
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The essential features of certified commercial hybrid maize seed 
production by farmers are:— 

(1) A probationary training period for seed growers. 

(2) Registration of an area to produce certified seed. 

(3) Proper isolation. 

(4) Thorough detasselling. 

(5) Correct and careful harvesting and shelling. 

(6) Inspection and final sealing of shelled certified commercial 
hybrid seed. 

PROBATIONARY TRAINING. 

Before a grower can undertake seed production, he must serve a 
probationary training period of one season in order to learn the method 
of procedure. Essentially this consists of growing a small {-J acre) 
crossing plot, for the conduct of which he is given all necessary advice 
and assistance by a fully trained seed certification officer. The seed 
grown on a probationary plot is to be used only by the grower and is 
on no account to be sold or even given away. It will not be certified. 

Having succeeded in his probationary^ period, the grower is free 
either to engage in the commercial production of certified seed for his 
own use and for sale (under certification) and is known as a 
‘^Commercial Producer,^’ or to produce only his own seed requirements 
(without certification), when he is known as a “Home Producer.’’ 

REGISTRATION OF AREA AND PLANTING. 

Any grower who desires to grow certified hybrid maize should 
contact the nearest Adviser in Agriculture or the Plant Breeder,. 
Queensland Agricultural College, Lawes, who will supply an applica¬ 
tion form (Form A.l.) and information as to the procedure. 

The area to be planted shall conform to the isolation requirements, 
shall be free of all volunteer maize plants, and shall not have been 
])lanted to maize for at least one year prior to sowing the crossing plot. 

After the application form has been completed by the grower, an 
inspection will be made and a report forwarded to the Standards Officer, 
Department of Agriculture and Stock, Brisbane. 

When an application is approved by the Committee the seed 
necessary to sow the area will be supplied by the Plant Breeder. 

PLANTING THE PLOT. 

The two parental crossing stocks supplied will be designated 
“pollen’^ (male or tassel) parent and “ear’^ (female) parent. At 
least two pollen rows must be grown on each side of the crossing plot. 
Pollen parents must be sown in separate rows from ear parents and 
all pollen rows clearly marked by pegs at both ends of the field, A 
handful of cowpea or sunflower seeds to every few pounds of pollen 
parent seed also serves to aid in identification of the pollen rows. It 
should be noted that as the seed supplied for crossing plots will have 
come from inbred line parents, this seed will be small and irregular 
in shape. Five pounds of this seed covers the same planting area as 
8 lb. of normal sized seed. 

The recommended ratio of pollen rows to ear rows is 1:3 and 
probably the easiest plan to follow in planting is to plant 

Parent: P. E. P. E. P. E. P. E. and so on. 

(P==poUeii, E = ear.) 

No. of rows: 2 2 14 1 2 14 and so on. 
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The 1: 2:1: 4 ratio is convenient to plant with either a 2- or 4-row 
planter. Fields that are more or less square, rather than long and 
narrow, ensure thorough crossing and proper pollination j the 
apprentice-grower plot is preferably planted therefore with rows not 
longer than 2i to 3 chains. 

PLANTING plan. 

The method of planting a 20-row crossing plot with a 2-row maize 
planter is illustrated hereunder; arrows indicate direction of travel of 
the planter. 

(a) Two pollen rows (P) are to be planted both before row 1 
and after the last numbered row. 

(b) When commencing to plant rows 1 and 2, the left-hand box 
of the planter must contain pollen seed, the right-hand box, 
ear seed. Then proceed as shown in the diagram. 



Row. 


Type of 


P 

Pollen 



P 

Pollen 



1 

Pollen 


Round I: 




Pollen seed in left- 
hand box; ear seed in 

2 


Ear 

right-hand box. 

3 


Ear 


4 

Pollen 




5 

Ear 

Round 2: 


Ear 

Change left-hand box 

6 

to ear seed. 

7 

Ear 


8 

Ear 



9 

Pollen 


Round 3: 



Ear 

Change left-hand box 

10 


to pollen seed. 

11 


Ear 


12 

Pollen 



13 


Ear 

Round 4: 

1 


Ear 

Change left-hand box 

1 4 


to ear seed. 

15 


Ear 


16 tar 


■> 


> 


> 




P Pollen 


P Pollen 
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Alternatively, and for larger areas, the following plan is also 
satisfactory and lends itself well to ease of harvesting. It is designed 
for a ^-row planter, bnt can also be planted easily with a 2-row planter. 
The plan is:— 


P. E. P. 

E. 

P. E. 

P. and 

so on. 

2 6 2 

6 

2 6 

2 and 

so on. 

For a 4-row planter 

* this 

woi'ks a 

ls follows 

, no changing of seed in 

)oxes being necessary. 

1 

I 




i ^ 

P P P E E E 1 E ] 

B] E 

p p ; 

K E E 

1 E E E P P and so on 







Round 1 Round 2 Round 3 


ITpon conii)letion of })laiiting the grower must notify the nearest 
seed (‘ertitication officer of date of ])lanting and furnish a plan showing* 
exa(‘t location and arraiigcnient of pollen and ear rows. Form 2 is 
provided for this purpose. 

ISOLATION. 

No maize (other than the pollen parent) may be pbinted within 
20 chains of tlie crossing plot, unless sown sufficiently earlier or later 
than the crossing plot to ensure that no i)<^lh'U is j)roduced by it 
while receptive silks are still present on the ear parent plants of tlu? 
crossing plot. 

Care must be taken to eliminate all volunteer maize plants within 
the area of isolation. This may involve some co-operation with 
neighbours. 

Advan(‘e notification of flowering date is to be sent to the nearest 
seed certification officer (yi the form provided (Card M.163) not more 
than one week before the first tassels are expected to appear. Do not 
try to make an estimate of flowering too soon. Wait until a fairly 
safe estimate can be given. A few days’ notice is all that is required. 

DETASSELLING. 

In detasselling, all tassels of the ear parent, both on main i)lants 
and on all suckers, must l)e removed daily before they begin to shed 
pollen. The detasselling involves holulays as well as uwek-daySy wet 
Of' showery days as ivell as fine days, TMs precaution, added to proper 
isolation, is absolutely vital to successful seed production. Tassels are 
jerked out by hand. Every effort should be made to avoid inilling 
any leaves, as each leaf removed may lower yield by approximately 
3 X)er cent. One man can handle about 2-J acres of detasselling. Great 
care must be taken to watch for late tassels on suckers. Always make 
a couple of inspections at intervals of 3-4 days after it is considered 
that detasselling is completed. The main detasselling activity occupies 
a couple of weeks only, but the bulk of the work usually occurs in a 
sharp peak of flowering coveiang only a few days about the middle of 
this period. 

HARVESTING. 

The required imocedure at harvesting is as follows:— 

(1) Either— 

(a) All ears from the ear rows, must be harvested first and 
all ears from the pollen rows and stray ears are to be 
left in the field until the field has been inspected to ensur# 
that this procedure has been correctly carried put; 
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or— 

(6) At the discretion of the seed certification officer, all ears 
from the pollen rows and stray cars may be harvested 
first and isolated in accordance with the directions of the 
seed certification officer, so that all possibility of mixing 
shall be eliminated. The field is then inspected before the 
cars from ear rows may be harvested. 

(2) The ears from the ear rows are to be culled so as to ensure 
that all kernels affected by dry rot or ottier diseases or by ear 
worm, weevil and other insects are rejected. Removal of 
butts and tips, unless damaged, is not imperative. Any 
off-type ears or ears from off-type i>lants should also be 
discarded. 

(3) When culling is completed and the grower is ready to sliell, 
notification of readiness to shell (Card M.164) is forwarded 
to the nearest seed certification officer. This officer will 
inspect the bulk of ears from the ear rows and also the 
shellei’, and then allow shelling to commence. The bags of 
seed are sealed as they come from llie sheller. 

The seed from i)ollen rowa and stray ears shall be used or sold as 
feed grain only, but not for sowing. 

After shelling, store under conditions to protect adequately from 
rodents, insects, damp or other damaging influences. Information (Ui 
protection of grain can be obtained from the Department of Agricidture 
and Stock, or the Queensland Agricultural College, Lawes. 

Samples of seed offered for sale will be forwarded l>y tlie seed 
certification offic'cr:— 

(1) For purity and germination test, to the Seed Testing 
Station, Department of Agricidture and Stock, Brisbane, 
and 

(2) For field trial to the Idant Breeder, Queensland Agricultural 
College; a 12-ear sample of each parent is also sent to the 
Plant Breeder for a check on identification. 

SEALING. 

As shelled, the bags will be sealed wdth an official seal, and marked 
M'ith a temporary label. If germination, purity and type are satis¬ 
factory a certification label giving full details will later be supplieil for 
each bag and sealed to it by a seed certification officer. Seed will be 
sealed in either ^ bushel, 1 bushel, or 3 bushel lots. The.seed is avail¬ 
able for sale only after final labelling and sealing, and until final 
labelling cannot be removed from the premises without permission of 
a seed certification officer. 

The area for seed production, isolation, detasselling and the final 
seed product are all subject to inspection and approval by a seed 
certification officer, whose duty it is to carry out the objects of 
certification in an impartial manner. 

No hybrid maize seed may be sold in Queensland unless it is 
certified. This is to protect the public from possible exploitation. 
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The only official charge involved in the production of certified 
commercial hybrid maize seed is the cost of foundation hybrid seed 
for sowing the crossing plot. At present there is no charge for the 
certification service. 

Ceriified commercial hybrid maize seed is produced only on 
registered areas, and sold in unopened sealed containers, duly labelled, 
to any purchaser for the production of feed or grain. 

Seed for sowing should noi he harvested from the subsequent 
crop, as reduction in yield will result. 

The sale or offering for sale of any hybrid maize seed as certified 
seed unless in sealed, labelled and tinopened containers is an offence 
under the Seeds Acts and renders the seller liable to a penalty of £50, 


HAVE YOUR SEEDS TESTED FREE 

The Department ol Agriculture and Stock examines FREE OF CHARGE 
samples representing seed purchased by farmers for their own sowing. 

The sample submitted should be represegtotive of the bulk and a covering 
letter should be sent advising despotch of the sample. 


MARX YOUR SAMPLE 


SIZE OF SAMPLE 


■ 

Sample of . 

.... seed 


Barley - 

8 oz. 

Oats - 

8 

oz. 

Drawn from . 

... bags 


Beans - 

8 oz. 

Peas “ 

8 

02 . 

Representing a total of ... 



Grasses 

2 02. 

Sorghum 

4 

oz. 

Purchased from . 



Lucerne 

4 oz. 

Sudan - 

4 

OZ. 

Name and Address of 

Sender 


Millets 

4 oz. 

Wheat - 

8 

oz. 

Date. 



Vegetable Seeds - ^ 

OZ. 



SEND YOUR SAMPLE TO— STANDARDS OFFICER. 
DEPARTMENT OF AGRICULTURE AND STOCK. BRISBANE. 













Cucumbers, Rockmelozis and Related Crops. 

A. A. ROSS, Horticulturist. 

^HE vine crops of the cucurbit family most commonly grown 

commercially in Queensland are cucumber, rockmelon, pumpkin, 
squash, watermelon and choko. Other members of this family, such as 
gramma, gherkin and gourds, are planted only on a small scale. Most 
are tender annuals which are grown for their fruit. They require hot 
weather for their development and will not tolerate frost. Some arc 
susceptible to leaf diseases, especially powdery and downy mildews 
during wet weather. 

CUCUMBER AND ROCKMELON. 

The cucumber is probably a native of Asia and Africa, and has 
been in cultivation for at least 3,000 years. The rockmelon also 
originated in Asia. These plants are closely related and in many 
respects the systems of culture of the two crops are similar. 

Soils. 

Where eaiiiiiess is required, light textured soils such as sandy 
loams should be selected for the crop. However, cucumbers and rock- 
melons also grow well on heavier soils and high quality fruit is produced 
on loams and clay loams for an extended cropping i)eriod. Good 
drainage is essential, and provided this is satisfactory, soils 12 inches 
or more in depth can be expected to yield good crops. 

Planting. 

In the past, it was customary to plant cucumbers and roc'kmelons 
in ''hills,’' that is, in groups of three or four plants spaced at 
distances of about six feet. The usual practice at the present time, 
especially where planting is done with a machine, is to sow the seed 
in drills from 4 ft. 6 in. to 6 ft. apart with about 12 in., between 
the plants. Later on the plants are thinned at the same time as the 
first chipping and spaced at approximately two feet. When planted 
in this way, about 3 lb. of seed wiU be required per acre. 

Early crops are planted in late winter and sirring according to 
prevailing temperatures in the district where they are grown. Young 
plants are ea^y damaged by frost but prices for early fruit are 
usually lucrative and growers are frequently prepared to risk winter 
planting in locations where frosts are normally light. In some districts 
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growers make two or three successive i^lautings at approximately 
weekly intervals so that even if the first is destroyed by frost, seedlings 
from the later sowings will escape injury. The best plants are then 
selected, the others being chipped out. 

Fertilizers and Manures. 

On all soils which are intensively farmed the regular addition of 
organic matter is essential. Where it is available, applications of 
farmyard manure are highly desirable. An aniiual green manure 
crop such as Poona pea which is turned into the soil when it matures 
is i)erhaps the best practical substitute for farmyard manure. 

A complete fertilizer mixture containing nitrogen, phosphoric 
acid and potash, with an analysis of approximately 5:13: 5, and applied 
at the rate of 10 cwt. per acre i)rior to sowing the seed, is 
rec^ommended. This may be applied broadcast and worked into the 
soil during the later stages of land preparation for the crop. However, 
a better practice is to i)Jace the fertilizer in the drill beneath the seed. 
This can be achieved by opening a furrow with a mouldboard })lough, 
distributing the fertilizer on the walls and bottom of the furrow at 
the rate of eight to ten pounds per chain, and finally covering in tiie 
furrow with a scuffler, whi(di leaves a mark to indicate the position of 
the fertilizer row when the seed is planted. 

A tojidressing is usually required, esj)eeia]Jy in tlie lighter soils, 
at the time the vines have run about a foot. Either sulphate of 
ammonia at the rate of 1 oz. per jdant (2 cwt. per acre) or, if the soil 
is fairly well supplied with nitrogen but is low in other plant foods, 
a complete fertilizer with an analysis of 10:6:10 or 10:8:7-5 at 
the rate of oz. per plant, would be suitable for this purpose. 



Plate 184. 

Young Cucumber Crop.— The pines protect seedlings from wind and ora 
removed when the cucumbers start to run. 
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Ciiltivation. 

Cucumbers and rockmelon crops must be well worked early in the 
growing period, for once the vines start to run (Plate 184). they cover 
the ground quickly and machine cultivation becomes impossible. Inter¬ 
row cultivation can be performed by power implements but inter-plant 
cultivation must be done by hand hoe. Cultivation should be shallow 
and just deep enough to destroy weeds, otherwise root injury due to 
deep cultivation may give the crop a setback. 

Irrigation. 

All cucurbit crops need an ample supply of water, especially in 
the early stages of growth. However, wuth eiieiimbers and rockmelous 
a complicating factor to irrigation late in the season is their suscepti¬ 
bility to powdery and downy mildews. Over-watering, es])ecially with 
overhead sprinklers, after the plants have met in the row tends to 
encourage these diseases. The object, then, is to a})ply water fairly 
frequently until the plants meet in the rows, and thereafter restrict 
irrigation to an early morning application when the crop shows 
symptoms of stress. 

Harvesting. 

When grown under good conditions, cucumber crops are ready for 
harvesting about 12 weeks after planting. The fruit should be i)icked 
while it is still green in colour and the seeds are soft. Fully mature, 
yellowish fruit is unsaleable. Fruit is picked into tins or baskets and 
packed into cases, usually of half or one bushel capacity. 

The correct stage for picking rockmelous depends on variety, 
(‘limatie conditions and distance from market. To develop its best 
flavour, a rockmelon must be left on the vine as late as possible, yet 
it must be marketed before it becomes soft. Thei‘e is no definite 
external indication of approaching maturity, but with ])raetice certain 
changes can be recognised in the netted varieties. The netting becomes 
more rounded and the colour showing through the netting gradually 
changes from dark-green to yellows When the fruit is fully ripe, an 
abscission layer develops at the junction of the stem and fruit; this is 
known as the ‘‘full-slip’' stage, for the fruit is then easily removed. 

Varieties. 

The most popular varieties of cucumber are Early Fortune and 
Kirby’s Stay-green. Crystal Apple is a small fruited, pale coloured 
variety which at times meets a reasonable market demand. 

The netted varieties of rockmelons are popular with Australian 
consumers, and for ease of handling and packing the small round 
types are preferred. Hales Best and Rocky Ford are the most commonly 
grown, and when mildew-resistant strains are available they should be 
used. Other varieties such as Californian Cream, Yellow Cantaloupe, 
Yates Surprise and Honey Dew are good quality melons, but their large 
size ajnd unnetted character lower their market value. 

WATEBMELON. 

The watermelon (Plate 185) is probably of American origin and 
was not well known prior to the sixteenth century. 
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SoUb. 

The watermelon will not tolerate poor drainage and prefers a 
light soil such as a sandy loam. An open structured soil to which 
organic matter has been added in the form of farmyard manure or 
green manure crops is therefore desirable. 



Plate IBS. 

Wotennelon of the Variety Howkesbury Wilt Resittcmt. 


Planting. 

Watermelons are usually established in hills/^ which allow the 
field to be machine cultivated both ways. Spacings vary from 8 feet 
by 8 feet to 12 feet by 12 feet, the best results generally being obtained 
with the wider spacing. Several seeds are sown in each hill and the 
resultant plants are thinned to two or three. About 3 lb. of seed are 
required per acre. 

Planting must be delayed until spring, when the frost risk has 
.passed. The watermelon is slightly less tolerant to frost than the 
cucumber and requires a longer growing season. Very early crops can 
therefore be grown only in warm sheltered situations. 

Fertilizers and Manures. 

Where available, farmyard manure should be placed in and near 
the/ 'hiir/positions. Prior to planting, a basal application of a 
fertilizer with a composition of approximately 5:13:5 at the rate of 
6-8 cwt. per acre is advisable. In most cases the crop would benefit 
from topdressing with a 10:6:10 or 10:8:7-5 mixture at the rate of 
2 oz. per “hilP^ when the plants have run about 18 inches. 

Cultivation. 

Until the plants meet, cultivation should be frequent, thorough 
and just deep enough to destroy weeds. 
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Irrigation. 

Watermelons are not as subject to leaf diseases as cucumbers and 
rockmelons and the irrigation programme need therefore not be so 
precise. The crop shoiild be given a plentiful supply of water up to 
the time the melons are about three-quarters grown, after which 
irrigation is required only when the first signs of wilting are seen. 

Harvesting. 

It is difficult to pick a mature watermelon from external 
characters, as the skin colour does not change with advancing maturity 
and size gives no indication of ripeness. Experienced growers tap the 
fruit with the knuckles and listen for the “ hollowsound. This varies 
with the variety and it is therefore a wdse precaution to cut a few 
melons after tapping to determine the significance of the sound as a 
test of maturity, and harvest accordingly. The fruit should be picked 
with a stem of about two inches attached in order to reduce injury 
from stem end rot. They are loaded singly into vagons and packed 
up to four layers deep. Watermelons are usually delivered to market 
m the grower own vehicle. 

Varieties. 

The present trend is to jilant a variety which exhibits some wilt 
resistance, for in many fields this disease has become very serious in 
recent years. Hawkesbury Wilt Kesistant and Sugarstick Wilt 
Resistant are good quality melons with a crisp, bright-red flesh and 
a relatively thin rind There are numerous varieties of watermelons 
available, but in addition to the wilt resistant strains, Klcckley S^\eet, 
Tom Watson, Coles Early and Market Wonder are the most popular 
with commercial growers. 

PUMPKIN, MABROW, AND SQUASH. 

A great deal of confusion exists in the classification of these 
cucurbit crops, but they fall into three groups—pumpkins (Plates 186 
and 187), marrows and squashes (Plate 388), and bugles, grammas 
and cushaws, which are better known in North Queensland than in 
other parts of the State. 



Plate 186. 

Pumpkfaftt of Ihe Turbon Qtoop.—Left to right—Queensland Blue^ Turk's Head 

and Triamble. 
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Plate 187. 

S<nicuihGB«”~'Hubbard, Whit© Custard and Table Queen 




Plate 188. 

Motrrowi* —Yellow Striped and Long Cream Bush. 


Pumpkins and related crops may be grown successfully on a wide 
range of soil types and generally do well on heavier soils than those 
best suited to watermelons and rockmelons. Excellent crops of pump¬ 
kins are produced, for example, on the black clay loams of the Lockyer 
Valley and the Darling Downs. However, they thrive best in well 
drained soils which are rich in organic matter. 

Planting. 

All these crops are subject to frost damage, and planting, except 
in frost-free districts, must be delayed until the spring whenJ:he risk of 
injury is slight. Planting usually extends from September to the 
end of December. 





1 Nov., 1950.1 QUEENSLAND AGEICULTTJRAL JOTTRNAI^. 


261 


Pumpkins are usually planted in drills 10 to 12 feet apart, seed 
bein^ dropped singly at intervals of 3-4 feet. Planting in ^ ‘ bills is 
also satisfactory, two or three seeds being ])lanted in groups at 6-8 feet 
spacings. Squashes and marrows, which produce smaller plants, are 
sown more closely, drills being spaced 4-5 feet, with plants 2 feet apart. 
Approximately 2 lb. of seed is sufficient to plant an acre of pumpkins 
and 4-5 lb. for those species which ar<' ])lanted more closely. At times, 
heavier sowings are made, to allow for seed or seedling losses caused 
by insect and other pe^ts, any surplus plants being thinned out later. 

Fertilizers and Manures. 

It is the usual practice to grow pumj)kins, marrows and 
squashes after a crop Avliiiih has been heavily fertilized, the residue 
meeting the nutritional requirements of the cucurbit, ^lo\^ever, on 
light soils fertilizer applications may be necessary. A pre-planting 
application of 6-8 cwt. per acre of a complete mixture with an analysis 
of about 5:13:5 should prove satisfactory. Except in very fertile heavy 
soils it is advantageous to lopdress the crop with a complete fertilizer 
mixture of a 10:6:10 or 10:8:7-5 formula at the rate of 2 oz. per vine 
when the plant has run about 12 to 18 inches. 

Cultivation. 

Early (‘ultivation should be frequeiit in order to get weeds under 
•control before the plant spread previuits the use of machines. Hand 
chipping between plants is important in the early stages of growth. 
As with otlier cucurbit crops, cultivation should be shallow. 

Irrigation. 

The water reciuirements of these plants are high and lack of w^ater 
at critical periods causes shedding of the partly formed fruit. In 
excessively wet seasons, mildews cause much damage to the leaves and 
water should therefore be used sparingly tow^ards the onset of the 
normal period for summer rains. 

Harvesting. 

(h'ops of the pumpkin type are usually allow^nl to mature in the 
field, where they fre(iuently remain until the vine dies or is frosted. 
A short length of stalk should be left attached when the fruit is 
picked to lessen the risk of stem end rot. Late croi)s store very well in 
a dry, cool building siudi as a w^ell ventilated barn, but they should 
be kept either on raxiks or in a single layer, as wastage is ai)t to occur 
in heaped pumpkins. 

The vegetable marrows and the scallops should b<‘ harvested before 
they are fully developed; if they are allowed to mature on the plant, 
the flesh becomes soft and the fruit loses flavour.. iMarrows are 
normally despatched loose to local markets and packed in sacks or 
H bushel eases for more distant centres. 

Varieties. 

Within each of the three cultivated species in the genus 
Oucurbita, there are several distinct groups of varieties, clearlv 
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distinguishable by fruit shape. Plants of the pumpkin type are divided 
into the following groups:— 

(1) JJttbhard.—Fruit oval in shape but always pointed at the 
blossom end. Surface varies from smooth to strongly 
warted. Colour ranges from deep green to orange. This 
group includes the varieties Golden Hubbard and Greeii 
Hubbard. 

(2) Turban. —Fruits are turban shaped^ usually with a button 
at the blossom end. The thick, hard shell gives a long 
storage life to varieties in this group. The varieties include 
the Queensland or Beaudesert Blue—a very popular table 
pumpkin—Triainble, Ideal, Ironbark and Crown. Unfortu¬ 
nately, strains of all these varieties are somewhat variable. 

(3) Mammoth. —Huge fruit often used for stock food. They 
usually have large seed cavities and a coarse, pale soft flesh. 
Varieties include Mammoth Cattle, Mammoth Yellow and 
Mammoth Chili, but again strains are considerably mixed. 

(4) Bamana. —Somewhat similar to the hubbards in shape,' but 
usually more elongate. They are generally greyish-green 
in colour but have a softer rind than the hubbards. They 
are reputed to be of excellent flavour but are not grown to 
any extent in Queensland. Chief varieties are Banana and 
Plymouth Rock. 

Varietal groupings for the plants of the marrow and squash 
type include:— 

(1) Patty Pan.—’Flat fruits with scalloped edge, plants being 
of bushy habit. Varieties belonging to this group are:— 
Early White* Bush Scallop, Early Yellow Bush Scallop and 
Golden Custard. 

(2) Vegetable Marrow. —Oblong fruit with smooth hard rind 
ranging in colour from white to dark green. Plants are 
both bush and twdning in habit. Varieties include Long 
White Bush, Long Creamy Marrow, liong Cream Bush and 
Zucchini. 

(3) Crookneclc, Fordhook and Connecticut Field, which are not 
grown commercially in Queensland, would not be expected 
to meet a ready demand on local markets. 

CHOKO. 

The ehoko (Plate 190) is a popular fruit on Queensland markets 
and differs somewhat from other cucurbit crops in that it is perennial 
in habit, contains only one seed per fruit and is usually grown ou 
trellises or frames. It is reported to be a native of Mexico, Central 
America and the West Indies. 

Soils. 

Because of the perennial habit of the elioko, it is wise to select a 
relatively deep, well drained soil, preferably with a sandy loam texture. 
The plant will also do w^ell on heavier soils if good cultural practices 
are adopted. 
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Plate 189 

TreiUsed Choko Bowers at Sunnybank. 



Plate 190 

Fruit of the Choko Variety, Cream. 


Planting. 

Before planting, substantial trellises (Plate 189) capable of 
standing for several years should be erected. These are usually 
constructed in the form of an arch about 6 feet high, 15 feet wide at the 
top and 22 feet wide at the bottom. Wires are stretched along the 
sides and top of the trellis at intervals of approximately 15 inches. 

10 
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The entire choko fruit is used for planting, whole fruits being set 
at approximately 12 feet intervals along each side of the trellis. 
Planting usually takes place in the spring, but the time will be deter¬ 
mined by the maturity of the seed. When the seed is mature, the fruit 
sends out a shoot at its basal end, and planting begins as soon as this 
shoot appears. The fruit is placed in the ground at an angle of about 
45 degrees, with the shoot downwards and at a depth of 3-4 inches. 
The apical end of the fruit is then at ground level or slightly exposed. 

Fertilizers and Manures. 

Careful preparation of the soil should precede planting and all 
available farmyard manure should be applied to the approximate sites 
for the plants. Pre-planting applications of fertilizers may be necessary 
to provide a suitable medium for growdi), especially in the lighter types 
of soils. The nature and rate of this aiiplieation will depend to a 
certain extent on the previous cropping history of the soil, but the 
fertilizer used should contain a fairly high proportion of nitrogen. 

Topdressings are an important means of supplying nutrients to 
the plant. Two topdressings should be made during the season, one 
in midsummer when the main crop is setting and the other in early 
spring just as the plant moves into gi’owth after the winter dormancy. 
According to the type of soil, an 8:1():5*5, 5:13:5 or similar complete 
fertilizer mixture would be suitable for the spring dressing, 8-10 lb. 
p^ir plant being applied. In midsummer, 2-3 lb. per plant of a 5:14:5 
mixture should be used. The topdreasing should be spread evenly 
around the plant over a circular area having a radius of approximately 
five feet. 

Cultivation should be shallow, and frequent enough to keep weeds 
in control. In cold locations it may be necessary to protect the roots 
and base of the plant during winter. When growth has ceased in the 
winter, the vine may be cut back and the soil mulched to avoid frost 
damage. In the spring, the tuberous root will throw oiit new shoots 
and the vine will recommence cropping. 

Irrigation. 

Soil moisture must not be allowed to become deficient at any time 
during active growth, and as the plant has a high water requirement 
frequent irrigation is necessary. 

Harvesting. 

When the plant has become well established, two crops will be 
produced each season, a light crop in late spring and early summer 
and the main crop in autumn. A small number of fruit will also 
mature during the summer. Chokos siiould be harvested when fully 
developed yet should not be allowed to become old and seedy. They 
are frequently marketed loose for the local market, but for distant 
markets they should be packed in cases. 

Varieties. 

There are two varieties, the green and the cream. The green is 
the more popular type but the market requires reasonably large fruit 
free of spines. The cream variety is sometimes favoured by home 
gardeners. 
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Brown Rot Control Experiments in the Stanthorpe 
District, 1948-49 and 1949-50. 

W. PONT, Aflsislont Pathologist, Science Branch. 

DROWN rot, oausecl by the fimgrus Srhrotinia frurticola, is a major 
^ cause of loss in stone fruits througrhout Australia. At a conference 
of Australian plant pathologists held in 1949, it was agreed than an 
average loss in ston(‘ fruit f)roduelion of 10-15 per cent, per annum 
<lue to this disease would be a conservative figure. 

During recent years in Queensland, the 1947-4H and 1949-50 seasons 
haYC seen large scale market condemnations of stone fruit consignments 
due to brown rot infection. In this State heavy losses occur when rain¬ 
fall during the late spring and summer is aliove average, but eiiidemic 
outbreaks of th(‘ disease do not seem to be de})endent on this factor 
alon(‘ In some seasons in which rainfall for the season as a wdiole has 
been abov(* averag(% browui rot incidem*e has been slight. Heavy rains 
earl;y in the season appear to play an impoitant ])art in (*ausing e])idemics 
of the disease. For example, in both 1947 and 1949 October was charac¬ 
terised by abnormally high rainfall and number of w^et days, wdiile in 
1948 the opposite was the case. Jt w\as observed in 1949 that the ])ro- 
longed wet conditions in October caused a biiild-up of the fungus on 
ajirictds, which, due to tlieir sensitivity to sulphur and cojiper com¬ 
pounds, receive no fungicidal treatment subsequent to a sulphur or 
copper application at ])etal fall. Once the material for infection was 
built up, the incidence of the disease fluctuated wdth rainfall and very 
severe losses ocemrred in fruit wdiieh experienced fairly (‘onsistent rain 
or overcast conditions immediately prior to harvest. 

Incidence of brown rot in the case cannot be divorced from incidence 
in the orchard. I^revcTitive measures must originate in the orchard and 
should consist of efficient orchard sanitation, to ])revent overwintering of 
the fungus, plus the use of a spray programme desigued to keep a ])ro- 
teetive (‘over of fungicide on the fruit throughout its development. The 
problem with browm rot is to obtain a fungicide wdiieh is toxic to the 
fungus spores but which is not toxic to the tree and which docs not 
leave a noticeable residue on the fruit. This last point is important 
so long as a pre-harvest spray remains necessary. 

Sulphur sprays of various types have been proved over a number 
of years, in countries where browm rot is a problem, to reduce the 
amount of infection. In Queensland, lime sulphur, because of con¬ 
siderations of cheapness, ease of preparation and proved toxicity to the 
brown rot fungu.s in the laboratory, has for some time been recommended 
as a preventive spray for brown rot control. In view of the losses from 
the disease which still occur, experiments were carried out during the 
seasons 1048-49 and 1949-50 to further test the efficiency of lime sulphur 
under orchard conditions in Queensland. In two of the experiments 
a second sulphur compound, a wettable sulphur, was included. 
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Experimental Procedure and Results. 

During the 1948-49 season, experimental spraying was carried out 
on Goldmine nectarines at Glen Aplin. Forty-eight trees were included 
m the experiment. These were divided into four blocks of twelve trees 
each. Spray treatments used involved lime sulphur and a wettable 
sulphur each used in two schedules, thus giving four treatments. These 
treatments were applied separately to plots or two trees within each of 
the four blocks. For the purpose of gauging brown rot incidence within 
the experimental area, four trees were left unsprayed in each block. 
The two schedules mentioned above were a long and a short schedule 
respectively. The long schedule consisted of fortnightly spray appli¬ 
cations commenced in mid-November and carried through to harvest. 
The short schedule (MUisisted of similar fortnightly applications 
commenced in mid-De(*ember. 

Lime sulphur was used at a strength of 1-80 during November, but 
because of the possibility of spray damage to the trees during the warmer 
months the strength was reduced to 1-120 in December and January. 
Agral 2 spreader was used with the lime sulphur at the rate recommended 
by the manufacturer. Wettable sulphur was used at a strength of 
1 lb. to 20 gallons throughout. 

This experiment w^as repeated in the 1949-50 season on the same 
trees. Treatment schedules and the amount of brown rot infected fruit 
in each for the respective seasons are given in Table 1. 

Additional experiments were laid down in the 1949-50 season, one 
on pluHLS and tw^o on peaches. Forty trees w^ere included in each 
experiment. These were divided into four blocks of ten trees each. 
Spray treatments consisted of lime sulphur irsed in long and short 
schedules and in two strengths as follows:— 

(1) 1-80 in November; 1-100 in December and January; 

(2) 1-100 in November; 1-120 in December and January. 

In the trial with plums, in order to avoid burning, the second November 
application was reduced to 1 in 100 and 1 in 120 respectively. 

Four spray treatments were thus involved. These treatments were 
applied separately to plots of two trees within each of the four blacks. 
One plot of two trees in each block was left unsprayed. Table 2 details 
the treatments and shows the amount of brown rot in each. 

TABLE 1. 


Spraying Trials with Nectarines (Goldmine). 
(Harvest Dates : 12th January, 1949 ; 7th January, 1950.) 


Treatment. 


Applications. 


Infected Fruit. 

_ t _ 

Mid-Nov. 

End-Nov 

Mid-Dec. 

End-Dec. 

1948-49, 

1949-60. 

A. Lime sulphur 

l-HO 

1-80 


1-120 

Per cent. 

1-2* 

Per cent. 
6*0* 

B. Lim€* sulphur 



1-120 

1-120 

10*0 

26*5 

C. Wettable sulphur 

1- k) 


1-20 

1-20 

6-8 

21*4 

D. "Wettable sulphur 




1-20 

8-7 

10*3 

E. No spray 





13-4 

425 


* SigniUcantly better tiian no spray. 
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The figures given for percentage infected fruit in the tables were 
obtained from plot samples harvested from the various experimental 
blocks, wrapped to prevent spread from fruit to fruit in the container 
and stored at room temperature. They were examined and picked over 
at intervals until the soft ripe stage and the figures therefore represent 
total loss rather than loss at time of marketing. 


TABLE 2. 

Spbayino Triam with Plum and Pbach. 



Number of Sprays. 

Infected Fruit. 

Treatment. 

Pond's 

Seedling 

Plum. 

(Harvested 

26-'l-50.) 

Late 

Crawford 

Peach. 

(Harvested 

31-1-60.) 

Goldeu 

Queen 

Peach. 

(Harvested 

22-2-50.) 

Pond's 

Seedling 

Phim. 

Late 

Crawford 

Peach. 

Golden 

Queen 

Peaeh. 

A. Long schedule, 

strong. . 

6 

6 

7 

Per cent. 

10-6* 

Per cent. 

131 

Per cent. 

62-6 

B. Short schedule, 

strong.. 


4 

5 

16-7 

18fi 

55*6 

C. Long schedule, 

weak . . 

6 

6 

7 

17-5 

121 

60-8 

D. Short schedule, 

weak . . 

4 

4 

5 

190 

12‘3 

720 

E. No spray 




26-5 

29-7 

670 


* Significantly better than no spary. 


Discussioa 

In the 1948-49 and 1949-50 seasons’ experiments on nectarines, 
worthwhile control of the disease was obtained with long schedule lime 
flulphur (Treatment A). The low percentage brown rot infection for 
Treatment D in the 1949-50 experiment should be disregarded, as black 
mould rot {Rhizopus nigricans) was particularly prevalent in plot 
samples of this treatment and masked the true incidence of brown rot. 

In the experimental work on Pond’s seedling plums, long schedule 
strong lime sulphur (Treatment A) gave a decrease in infection of 
approximately 60 per cent, in comparison with unsprayed (Treat¬ 
ment E). The other treatments were less effective. 

The figures obtained from the spray experiments on peaches are 
variable and difficult to interpret. No statistically significant reductions 
in percentage infections were obtained wdth any of the treatments in 
either experiment. The fact that the final spray on the Golden Queen 
peaches was applied 13 days befgre harvest at a time when the weather 
was exceptionally wet may have influenced the severity of the disease 
in this experiment. The reduced effect of the November sprays in the 
plum and peach experiments may have been related to the younger age 
of the fruit of these varieties at the time as compared with nectarines. 

Spray residue did not present any difficulties except in the case of 
plums, and even here it is thought that use of more powerful and 
more efficient spray equipment would have eliminated the trouble. 

These experiments have shown that until a more suitable fungicide 
for brown rot control has been found, little change can be made in the 
recommendations for control of this disease. 
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Orchard sanitation should be a primary consideration and this 
should comprise end-of-season removal and destruction of mummified 
fruit, and elimination, by pruning, of infected laterals. The lime 
sulphur 1-15 or Bordeaux 6-4-40 spray usually applied at bud movement 
for the control of rust and peach leaf curl should be supplemented by a 
schedule corresponding to Treatment A in the experiments described 
above. 

The pre-harvest spray is (tonsidered important, especially if weather 
conditions are favourable for brown rot. This spray should be applied 
as close as is possible to the date of harvest. If continuous rain is experi¬ 
enced preceding harvest, the grower should still attempt to apply a 
protective spray when the weather lifts and before the fruit is harvested. 
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These experiments were located on the orchards of Messrs. Lyons 
Bros., I. Martin and N. A. Collins and Son, all of Glen Aplin, and 
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INOCULATION OF LEGUME SEEDS. 

★ ★ 

• 

The Department of Agriculture and Stock 
supplies cultures of bacteria for the inoculation of 
seeds of legumes such as Poona pea, blue lupins, 
lucerne and clovers. 

Seed inoculation is often necessary where the 
legume intended for planting has not previously 
been grown successfully, as it provides the plants 
with bacteria which are necessary for their full 
development. 

Cultures are supplied free and post free. They 
are in bottles and have to be mixed with skim milk 
for sprinkling on the seed. 

Order from the Under Secretary,-Department of 
Agriculture and Stock, Brisbane, at least 10 days 
before sowing. State amount and type of seed to 
be treated. 
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Butter Defects—^Their Causes And Prevention. 

V. J. BRIMBLECOMBE and E. B. RICE, Division of Dairying. 

OUTTER defects may be divided into three classes:—(1) Flavour 
^ and aroma defects; (2) body and texture defects; and (3) colour 
defects. 

FLAVOUR AND AROMA DEFECTS. 

The best (fuality Australian butter has a full, sweet, nutty flavour 
and a pronounced butter aroma. However, provided tiie biitter has a 
clean, neutral fat flavour it is classed as choice grade. Any taint of 
weed, bacterial, chemical, or other origin is regarded as a defect which 
will cause the butter to be placed below choice grade, the actual grade 
assigned being dependent on the nature and intensity of the defect. 

Flavour and aroma defects are mainly due to flavours in the 

cream from which the butter was made, although tliey may become 
accentuated in the butter. However, some flavom* defects are due to 
faulty factoiy imactice, or conditions of holding. The Department's 
leaflet entitled ‘'Cream Defects—Probable Causes and Prevention” 
should be consulted for fuller information on taints in cream whi(;h may 
be traiLsmitted to the resultant butter. 

(a) Flat Flavour. 

The butter is flat and lightly insipid to the taste and devoid of 
a sweet nutty flavour and pleasant aroma. This is caused by the churn¬ 
ing of cream from cows in poor condition, excessive dilution of the cream 
with water prior to churning, over-washing the butter in the churn, or 
neutralising cream to too low acidity. 

Remedy. Avoid excessive use of dilution or wash waters and over- 
neutralisation of cream. 

(ft) Bitter Flavour. 

This defect may be caused by a predominance of cream from cows 
advanced in lactation, contamination of the cream by certain yeasts, the 
use of unrefined salt, or the leakage of brine from the refrigeration 
system into the cream. 

Remedy. Dry otf cows for six weeks before freshening; an over¬ 
haul of shed methods is indicated on farms supplying yeasty cream; use 
a good refined salt; avoid brine leaks. 
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(c) Yeasty navoDr. 

This is caused by cream produced under insanitary conditions and 
held at high temperatures. 

The remedy is obvious. 

(d) Sour Flavour and Aroma. 

This defect may be caused by the churning of cream which has not 
been properly neutralised before pasteurisation, or contamination after 
pasteurisation. Overchurning of the cream yielding large butter 
granules is also suspected to favour sourness. 

Remedy: See that neutralisation is carefully carried out; churn 
to the correct size grain (wheat size). 

(e) Stale Flavour, 

Stale flavour in butter is generally caused by stale cream, and is 
often noticed when cream deliveries are infrequent in winter months. 
Stale butter and cream remnants in improperly washed churns, vats, 
pipelines, &e., many be contributory causes. 

Remedy. Clean methods of cream production and frequent deliveries 
to the factory, allied with factory hygiene. 

(/) Unclean Flavour and Aroma. 

This defect in butter is usually caused by cream of inferior quality. 
Blending of cream below choice grade with choice grade cream gives a 
slight unclean flavour to butter. Improper care of factory equipment 
and defective churns may also caiiRe an unclean flavour. 

Remedy. Clean dairy shed methods, proper cleaning and main¬ 
tenance of factory equipment, and efficient grading of cream are 
indicated. 

e 

(g) Absorbed Flavour. 

This may be due to absorbed flavours in cream, or storage of butter 
near odoriferous material. 

The remedy is obvious. 

(h) Oily, Metallic, and Tallowy Flavours. 

These defects are dealt with collectively as the causes are similar, 
and they often (though not always) repr .sent a sequence of flavour 
changes. The butter has a distinct taste and odour resembling oil, 
metals or tallow. Tallowy butter is usually bleached in colour. The 
defects are usually due to oxidation of the butterfat, which can be pro¬ 
moted by minute traces of copper and/or iron compounds derived from 
faulty cream cans or factory equipment. Direct sunlight shining on 
cream may cause tallowiness, the taint carrying through into the butter. 

Remedy. See that factory equipment is well tinned or replaced by 
stainless steel equipment; re-tin or renew rusty cans, or cans from which 
any part of the tinning has worn; protect cream and butter from direct 
rays of the sun. 

(i) Rancid Flavour. 

This defect is due to decomposition of the fat and is characteristic 
of carelessly produced cream or very old butter. Certain fat-splittings 
bacteria, acidity, age and high temperatures are the causative agents. 
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Remedy, On any farm producing rancid cream a complete over¬ 
haul of farm hygiene is necessary. Efficiently pasteurise cream to destroy 
fat-splitting micro-organisms; maintain a high standard of factory 
hygiene; use low storage temperatures to prevent heating and break¬ 
down of fat. 

(j) CJheefiy Flavour. 

This defect, which is self-descriptive, is mainly caused by the manu¬ 
facture of butter from cream produced under insanitary conditions and 
allowed to become sour and curdy or over-ripe. 

Remedy. An overhaul of farm production methods is indicated, 

(fe) Musty or Mouldy Flavour. 

Butter which becomes wet during transport or storage is likely to 
become mouldy. The fault may also be due to cream stored in a musty 
or mouldy place or cows eating musty or mouldy fodder. 

{1) Fishy Flavour. 

This defect was common in Australian butter some years ago before 
lower neutralisation was adopted. Factors favouring its development 
are high acidity, traces of metallic salts, salt and overworking. Fishy 
flavour rarely occurs in present-day, low-acid butter. 

(m) Peedy or Weedy Flavour. 

Taints in milk and cream caused by weeds or feeds eaten by the 
cows are carried through into the butter. The intensity of the defect 
is dependent on the stage of growth at which the tainting feed or weed 
is eaten, the amount consumed, the season of the year, and the manner 
in which the cows are grazed. Most feed taints (for example, lucerne) 
are removed from cream by modern vacuum pasteurisation, but some 
weed taints persist and, in fact, are intensifled. The most common cream 
tainting weeds are lesser swine cress {Coronopus didymus)y peppercress 
(Lepidium spp.) and turnip weed {Rapistrum rugosuni). 

Remedy. If practicable, where milk tainting i)lants are present, 
graze cows immediately after milking, taking them olf such feed five 
to six hours before the next milking; avoid overstocking of farms and 
adopt good pasture management. 

(n) Cooked Flavour. 

This is a pronounced scorched flavour caused by ex(*essive heating 
of the cream during pasteurisation, or keeping cream at a high temper¬ 
ature for a prolonged period. A slightly cooked flavour in butter usually 
disappears after the butter is held in cold storage. 

Remedy. Avoid excessive exposure of cream to high pasteurisation 
temi)eratures. 

(o) Alkali or Over-neutralised Flavour. 

Tliis is caused by the addition of too much neutralising agent to 
the cream, or by washing factory equipment with strong so<ia solutions 
and not rinsing prior to the treatment of cream. Over-neutralised cream 
may acquire a soapy flavour because of saponification of the fat by the 
neutraliser. 

Remedy. Pay earfeul attention to acidity testing and neutralisation 
of cream; rinse all factory equipment with clean boiling water after 
cleansing. 
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(p) Haxsh Flavour. 

This is a term used to denote a defect in butter caused by the 
addition of too uruch salt, its imperfect incoi’poration, or the use of 
unrefined salt. 

Eemedy. Avoid over-salting of the butter, salt evenly, and 
thoroughly work the butter. 

(q) Eabbito. 

The butter has a putrid taint, suggestive of protein decomposition, 
often claimed to be like decomposing rabbits; hence the name commonly 
used in AiLstralia to describe the defetd. It is known in other countries 
as surfa(*e taint and sectional contamination, due to its often being first 
noticeable on the surface of the butter, or characterised by variations in 
a core taken from a box of butter. It is generally considered to be 
caused by protein-digesting bacteria, ])rimarily of water origin, although 
they become established in churns and other equipment, which are thus 
often a more serious source of their contamination of the cream and 
butter than the primary source. Faulty neutralistation of cream and 
poor-textured, under-worked butter favour the growth of the organisms. 

Remedy. Chlorinate or filter any factory water supply suspected 
of harbouring the causative bacteria; rigorously clean and sterilize 
equipment. As soon as the defect appears in butter, tlie (‘ream should 
be neutralised to not below *08 i)er cent, acidity, the salting increased 
and the butter thoroughly workeci pending effective control by treatment 
of the water supply and factory sanitation. 

(r) Hammy Flavour. 

This is a flavour defect in butter resembling the taste of cooked 
ham. It is caused by the use of impure water—for example, untreated 
water and unfiltered surface water, such as darn water. When this 
water is used in boilers the steam, during vaxireation, transmits the 
flavour to the cream. Ilammy flavour may also be caused by faulty 
operation of the vaereator, when impure condenser water happens to 
come in contact with the treated cream during the processing. 
Pollution of the water takes place when cream passes over into the 
vaereator condenser water. 

Remedy. Use the proper treatment for and filter surface water 
for boiler-feed water; efficiently operate the vaereator to prevent contact 
of condenser water with cream and cream with condenser water. 

BODY AND TEXTURE DEFECTS. 

In the butter industry, the term ‘^body’’ refers to the firmness and 
standing-u|) property and spreadability of butter. Texture may be 
defined as tlie character of the structure and grain of the butter. 

Butter should have a firm, solid body, capable of standing up to 
unfavourable temperature, and a (dose, waxy texture. Variations in 
the composition of the butterfat, due chiefly to seasonal conditions, and 
workmanship during manufacture, largely govern the body and texture 
of butter. 

The Tuajor defects of body and texture are as follows. 

(a) Weak Body. 

Weak bodied butter lacks the desired firmness and standing*up 
property when subjected to slightly unfavourable or ordinary tempera¬ 
tures. It is due mainly to churning to too large a grain, or insufficient 
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cooling of the cream prior to churning. The cream either is not cooled 
to a temperature low enough, or is not held at the correct cooling 
temperature long enough to obtain complete chilling of the fat. 

Remedy. (Jool cream to the correct temperature prior to churning 
and hold it at that temperature sufRciently long for complete and 
uniform chilling of the fat—at least 12 horn's. Churn to a correct and 
uniform size of grain (about the size of a wheat grain). 

(6) Open Texture. 

The butter has not the desirable close, waxy texture. The defect 
is frefjuently due to undc'rworking of the butter and is often associated 
with otlier defects wliich arise from the same cause, such as mottles and 
streak. 

The remedy is obvious. 

(e) Greasy Texture. 

Weak-bodied ])atter worked excessively may ac(|uire a greasy 
texturf*. Butter (ihurned from eream with a very high fat content, or 
vN^aslied with water at too high a temperature, may also have a greasy 
texture. 

Remedy. Ust* tlie correct tenij)eratiires f()r cfnirniiig aud wash-water 
and churn to grain of correct size. 

(d) Sticky and Ravelly Texture. 

This refers to butter which will not eut cleanly with a knife, or 
clings to the butter trier; also it is rag-like and tends to tear during 
the working process, tin ally sticking to the sides of the churn and 
butter workers. Too high a churning temperature will cause sticky 
butter. It is often associated with cream from cows which are drying 
off and so is aggravated by the dry paddock feed in late autumn and 
early winter or with cream produced from under-nourished cows during 
drought. Bven slight overworking of butter niade from such cream 
tends to accentuate the defect. Overworking of l)utter during any 
season can also cause stickiness. 

Remedy. Churn at the correct temperature and to normal size of 
grain and avoid overworking. 

(e) Leaky Body and Texture. 

Under this heading free moisture will also be dealt with. The 
butter has a wet appearance, and when cut beads of brine or moisture 
can be seen. Under storage conditions, or when cut into pats, this type 
of butter will leak moisture and lose weight rapidly. Its flavour will 
also soon deteriorate. 

Leaky body and free moisture are brought about by underworking. 
The churning of fresh cream without proper chilling, over-churning 
to too large a grain, washing at too high a temperature, and failing 
to adjust manufacturing temi)eratures under flush season, conditions 
when fats are soft, are conducive to leaky butter, as they prevent the 
thorough working of the butter without risk of overmoisture. 

Remedy. Allow freshly pasteurised eream to chill for at least 
three hours before churning, and churn at a lower temperature than 
normal; adjust churning and washing temperatures to suit the climatic 
conditions and season of the year; churn to the correct size grain; 
work the butter to a close, waxy texture. 
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(/) Mealy Texture. 

Mealy butter lacks the smooth, waxy texture of well-made butter, 
and when tasted gives the impression of a mealy sawdust-like character. 
This defect is caused by an accumulation of hardened casein particles 
(from low-testing, curdy cream), or by prolonged heating of cream 
sometimes occasioned by a stoppage or breakdown during pasteurisation. 
This causes an oiling-off of the fat, which, when cooled, presents a mealy 
condition. 

Remedy, Strain the cream into the churn and prevent the oiling- 
off of fat during heating. 

{g) Salvy Texture. 

The butter has a salvy consistency resembling lard or tallow. It 
ivS caused mainly by an abnormal, hardened condition of the fat during 
dry winter conditions, or by excessive dilution of the cream with water. 
Such cream requires prolonged agitation to bring the grain to the 
required size, and the granules are usually hard, round pellets of a 
salvy bleached nature. This type of grain requires prolonged working, 
which tends to aggravate the condition. 

Remedy .—Adjust the cooling, churning and working temperatures 
to suit seasonal conditions and avoid excessive dilution of cream with 
water during standardisation. 

(fe) Gritty Texture. 

The defect is usually caused by the presence of undissolved salt. 
If the cream is churned at too high a temperature or over-churned the 
salt cannot be completely dissolved during working without exceeding 
the permissible maximum moisture percentage. The use of a coarse 
salt, too much salt, or adding salt after working has commenced, may 
be other causes. Gritty butter may also be brought about by loosened 
milkstone or casein deposits from factory equipment. 

Remedy .—Use correct churning temperatures and fine dairy salt; 
keep milkstone scale down to a minimum. 

(t) Crumbly Texture. 

The butter has a dry brittle condition. This is broiight about 
mainly during cold winter weather when high melting point fats 
predominate. The cream, when very cold, may become solidified, 
causing a short hard grain. Such cream 1ms to be steamed out of cans, 
which may cause oiling out of the fat. Shock cooling of cream after 
vacreation is prone to favour this defect in butter made during the 
winter, when hard fats predominate. 

Remedy .—Cool pasteurised cream to, and churn at, a slightly higher 
temperature than normal and to a fine grain, and use low-temperature 
wash water; work butter sufficiently to obtain a tough waxy texture when 
finished. If winter vacreated cream can be partly cooled in a vat, the 
defect is minimised. 


COLOUR DEFECTS. 

The colour of Queensland butter varies from a pale straw to a 
golden yellow, the ideal being a bright straw. The natural colour of 
butter is due to yellow pigmented substances, carotene and xanthophyll, 
derived from pastures and green foods, and which are dissolved in 
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butterfat. During the flush season the plentiful green feeds contain 
their maximum amount of the pigments mentioned and the butter has 
a bright golden-yellow hue; when the paddock feed is dry the colour 
of butter becomes pale and, during droughts, almost bleached because 
of the decline in the natural pigments in the food consumed. 

Salt affects the colour of butter; hence salted butter is deei)er in 
colour than unsalted. When salt is added it dissolves in the moisture 
to form brine droplets. Owing to capillary attraction there follows a 
movement of liquid to make fewer and larger drops of water in the 
butter. The fewer and larger the drops of water the more yellow the 
butter becomes. As working continues and the droplets become 
smaller, the yellow colour decreases in intensity. 

(a) Mottled Butter. 

This is manifested by dappled spots of deeper shades of yellow 
throughout the butter resulting from an uneven distribution of the 
salt. Mottling is a serious commercial defect, as atfected butter is 
always degraded. 

The water in butter is present in the form of very numerous 
microscopic droplets. In freslily worked, salted butter these droplets 
are fairly even in size and distribution. However, if the salt is unevenly 
distributed, water is attracted to the spots of high salt concentration 
and the droplets in these spots increase in size. As showm above, the 
fewer larger droplets in such spots will cause a deepening of the yellow 
colour and so give the typical mottled appearance. The formation of 
larger droplets at areas of high salt concentration in this way is a 
fairly slow jiroeess and this is the reason why mottle is seldom seen 
until two or three days after manufacture of the butter. 

Mottling is brought about by faulty cooling, churning and washing 
temperatures, which give a soft, weak-bodied butter incapable of being 
thoroughly worked to incorporate the salt; over-churning to too large 
a grain or uneven size of the butter grains; uneven distribution of the 
salt; using too coarse salt which dissolves too slowly; insufficient 
working of the butter; overloading of churns or mechanical defects 
which prevent the churn rollers from evenly working the butter. 

Remedy .—Pay strict attention to cooling, churning and washing 
temperatures to suit the seasonal conditions; churn to a fine, even grain 
(about the size of wheat); spread salt evenly over the butter in the 
churn; if salt is coarse, crush it, or resort to damp salting, that is, 
wetting the salt with water after spreading in the churn; before 
engaging workers revolve the churn for a short time in low gear to help 
distribute the salt; work the butter until a compact, waxy texture is 
obtained; avoid overloading the churn, and keep it in sound mechanical 
condition. 

(b) Streaky or Wavy Butter. 

Instead of being a uniformly even colour, the butter is marred in 
appearance by weaves and streaks of different colours throughout its mass. 
The defect is caused by uneven working of portions of the butter in an 
overloaded churn, faulty churn rollers, eliurn barrel not being level, or 
uneven moisture distribution. Remnants of butter from different 
churnings put together, the surface of butter becoming greasy wdiile 
awaiting packing-in hot weather, and reworking of over-moisture butter, 
are other causes. 
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Remedy .—Avoid overloading the churn; see that the churn is 
maintained in good mechanical condition and the rollers properly 
adjusted; avoid the packing of butter remnants from one chum with 
butter from another churn. 

Pack butter as quickly as possible. In hot climates a temperature- 
coiitrolJed packing room is recommended. Do not handle butter with 
the bare hands. Take care in moisture control to avoid the necessity of 
reworking the l)utter. 

(c) Dull Colour. 

The butter lacks the desired bright straw colour. This dtd'eet is 
caused by drought conditions and dry feed, or excessive dilution of vvtmm 
with water prior to churning. 

Remedy ,—If necessary, add a little artificial butter colouring to 
the cream prior to churning; avoid excessive dilution of cream with 
water. 

(d) Speckled Butter. 

Wliite sp(‘cks in l)Utter may be due to small piecjes of coagulated 
casein. Ily straining all cream into the churn from the holding vats 
this may be avoided. 

Yellow speeks may arise from over-cbilling of soft butter grains ])y 
cold wasli water running on to one spot in the cbnrn. The r(?medy is 
to use wash water not more than 4 deg. F. lower than the eburning 
tem])eratin’e and to sj)ray the watrr over the whole surfju'e of the 
butter. 


BUILDING NOTES. 

Mar}' farmers will be interested in a series of ‘'Notes on the Science of 
Building/’ issued free by the Building Kesearch Liaison Service, F.O, Box 2807 A A, 
Melbou me. 

These notes are in the form of a two-page leaflet, well iUustrnted with 
photographs and diagrams. Titles of numbers so far issue<l are: — 

1. l)o.sigii for climate. 

2. Footings for small masonry buildings on sand, grjivel, or rock. 

3. Roofs—ventilation and insulation. 

4. Reinforced brickwork lintels. 

5. Mortars for brickwork. 

0. Footings for small masonry buildings on plastic soils. 

7. Attic exhaust fans for summer cooling. 

S. No-flnos concrete. 


DEHORNING OP CATTLE—CORRECTION. 

A sentence inserted by error in the article on dehorning of cattle which 
appeared in the October issue made it appear that pliers were recommended for 
stopping bleeding from an artery. Artery forceps are iised for grasping a cut 
artery for tying off. 
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Cobcdt Deficiency of Sheep In Queenslcmd. 

G. R. MOULE and R. B. YOUNG, Sheep and Wool Branch. 

jDESEARCH work carried out in South Australia and New Zealand 

during the last few years demonstrated tliat cobalt is essential to 
sheej) for their normal growtli and wellbeing. 

Cobalt is a metal closely related to zinc, manganese and nickel, all 
of which are well known for their commercial uses. The cobalt in the 
soil is taken up by plants, or it contaminates the pastures as part of the 
dust which blows about so freely during average seasons in the pastoral 
country. On being consumed by grazing sheep, cobalt is used by some 
of the bacteria in the paunch, which make compounds essential to the 
formation of red blood cells. When sheep suffer from cobalt deficiency, 
they are unable to make sufficient red blood cells and as a result their 
growth rate is decreased. In extreme cases affected sheex) lose condition, 
and quite heavy mortaMty may occur if the ffoek is left untreated. 

Cobalt deficiency was diagnosed amongst sheep in Queensland for 
the first time during the winter of 1950. The factors which led to its 
sudden appearance are not clear. The abnormally heavy rain promoted 
rapid growth of x)asture have decreased the rate at 

which they absorbed cobalt from the soil. In addition, the continued 
wet weather and heavy ground cover i)robably })revente(l contamination 
of the grass with dust. 

SYMPTOMS OP COBALT DEFICIENCY. 

Weaiier sheep are most conunonly affected by cobalt defieieiuiy, and 
as far a.s is known its oceurrence during 1950 was restricted to sheep 
of this class, although a detailed examination was not made of older 
animals for evidence of the complaint. 

The symptoms of cobalt deficiency might be classified as mild or 
serious, depending upon the time tlie deficieruty lasts or on its’severity. 

Decreased growth rate of weaners is the most important symptom 
of mild cobalt deficiency. In the majority of cases it is manifest as a 
transitory check, which may remain tinnoticed. 

Should the deficiency be maintained for four or five months and 
be severe, mortality may occur, and a large proportion of the wearier 
flock will show evidence of extreme rafilnutrition, despite ample feed. 
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By keeping a careful check on the liveweight of young sheep, it has 
been found that weaners suffering from cobalt deficiency may lose f to 
1 pound a week, whereas unaffected animals may gain a comparablo 
amount in the same time. 

As the disease progresses, the affected sheep become very thin and! 
listless (Plate 191); they are incapable of travelling and are disincliiiedl 
to eat. They assume a typical stance with backs arched and heads 
lowered. Ears are drooped, and the sheep appear to be completely 
disinterested in their surroundings, as the upper eyelids remain half 



Plate 191. 

Sheep Affected by Cobalt Deficiency.—Note the loss of condition and the 
dejected appearance. 



Plate 192. 

Heod ol Sheep Suffering From Cobalt Deficiency.—Note the dull eye and watery 

discharge matting the wool on the eide of the face. 
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closed. The eyes are dull and lifeless and there is often a watery 
discharge from each eye (Plate 192), although there is no sign of 
inflammation. In some animals, this discharge is so profuse that it 
mats the hair on the side of the face, and as there is a copious flow of 
tears down the duct leading from the inner corner of the eye to the 
nose, a clear fluid sometimes drips persistently from the nostrils. 

The skin is pale and lifeless and the fleece tender. In extreme 
cases, the skin is fragile and may tear away when a staple of wool is 
suddenly plucked. 

Very little is to be seen on post-mortem examination. The carcase 
is thin and wasted and contains comparatively little blood. Sometimes 
the marrow in the shank bones is redder and more jelly-like than usual, 
but generally speaking there are very few characteristic changes. 

OVERCOMING COBALT DEFICIENCY, 

Before taking steps to overcome cobalt deficiency affecting sheep, 
it is essential to malce certain as to the cause of the symptoms which are 
exhibited. 

The symptoms of cobalt deficiency are quite like those manifest by 
sheep affected with moderate infestations of round worms, or which are 
on drought rations, or which are suffering from copper deficiency. In 
these circuimstances, care should be taken in making a correct diagnosis 
before attempting treatment, and wool growers who suspect cobalt 
deficiency amongst their sheep would be well advised to seek the 
assistance of the technical services offered by the Department of 
Agriculture and Stock. 

Cobalt deficiency is easily overcome by arranging a small regular 
intake of cobalt. In areas where drenching is practised it is a simple 
matter to add a cobalt salt, such as cobalt chloride or cobalt sulphate, 
to the drench. However, as the cobalt is not stored it is necessary to 
drench the sheep every week, and this may mean a considerable amount 
of work. 

In areas where salt licks are fed, the cobalt salt can be incorporated 
in the lick at the rate of 2 oz. i^er 1,000 sheep per week. The easiest 
way of getting an even distribution of cobalt is to dissolve it in a small 
quantity of water, which can be sprayed over the salt lick during 
mixing. 

The disadvantages of using a cobaltised lick are:— 

(1) Expense and labour are involved. 

(2) The cobalt intake of the whole flock is erratic and some 
sheep will not take licks. This is particularly likely to 
occur during good seasons, when cobalt deficiency may be 
more prevalent. 

In districts where neither of these methods is practicable, it is 
possible to give the sheep cobalt through the drinking water. To be 
successful, this method must allow for a fairly continuous supply of 
cobalt in the water. This may be attained by adding the cobalt salt to 
the supply tank. Alternatively, it may be placed in a small metal 
cylinder (Plate 193) about 18 inches long and 1^ inches in diameter, 
with one end closed and a hole about 3/64 of an inch in diameter drilled 
about 1 inch from the closed end. A small piece of metal gauze is 
placed in the bottom of the cylinder, so that it extends to above the level 
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Plate 193. 

Cylinder For Feeding Cobotlt Salt Into Drinking Water. 


of the siualJ hole. The eyliiider is supported in the Irouj^h near the 
float valve, and the retpusite amount of eobalt to supply the sheep in the 
paddock for one week, calculated at the rate of 2 oz. per 1,000 sheep, is 
added to the cylinder. The water, which enters the (*.ylinder through th(‘ 
small hole, becovies satunited with cobalt and gradually flnds its way 
out of the hole. Additional cobalt is added each week. The preferable 
method is to have dupli(‘ate cylinders for each trough. The weekly 
amount of cobalt to be given to the shee]) in any one paddock is weighed 
out and j)laced in the spare funnel. Wl\en the troughs are visited as 
part of the routine inspection, the funnel containing the cobalt can be 
placed in the trough and the empty cylinder withdrawn and recharged 
for use again during the ensuing week. 

Cobalt salt can be added slowly to a running bore drain instead of 
to the supply tank or trough, ^md while this method is more expensive 
because of greater quantities of material used, it (‘.an be quite effective. 
In either case, it is as well to seek the opinion of the Department avs to 
the suitability of the water for the addition of cobalt. 

The disadvantage of supplementation through water is that when 
alternative sources of surface water are available the sheep will often 
prefer them and not return to the troughs until forced to by dry or hot 
weather. 

The fourth method of overcoming eobalt deficiency is spraying the 
pasture with a finely atomised solution of a cobalt salt. The sheep 
should be yarded o^H*rnight and* in the morning shepherded on the 
sprayed areas. 

In the event of this method being used, wool growers would be well 
advised to discuss the details with Departmental officers. 
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ANIMAL HEALTH 



Brucellosis (Contagious Abortion) In Cattle. 

A. L. CLAY, Assistont Director, Division of Animal Industry. 

DEFINITION AND CAUSE. 

'T^HE term “brueellosis'^ eoiifuses many i)eople. To add to the con- 

t'lision many Aiiieri('an writers refer to contagious abortion of cattle 
as ‘‘Bang's disciise,” a name derived from that of the man who 
discovered the cause of the disease in .1896. It is weU, therefore, to know 
the derivation of the term brucellosis and why it is preferred to the 
older name, contagious abortion. 

The term briK-ellosis comes from the name given to a group of 
micro-organisms of a rather special type, which cause disease in man, 
cattle, pigs, goats and horses. The first man to discover one of these 
organisms was David Bruce. He made the discovery in 1887 when 
investigating a diseas(' of human beings known as Malta or Medi¬ 
terranean fever, and called the organism MicrococcuH melitemis. Some 
years later (in 1918) th(‘ relationship of this disease to contagious 
abortion of cattle was revealed. Since that time the oiganism causing 
Malta fever has betvn named Hrucclla nH’Uiensis in honour of the dis¬ 
coverer, and the organism whi(di causes (untagious aboidion of cattle, 
previously known as Bacillus abortus, has beeen renamed Brucella 
abortus. 

Brucellosis simply means ^‘disease due to Brucella organisms.’’ It 
is a specific disease* which can occur only in the presence of these 
organisms. The term can 1 k^ used to dc^scribe the disease whether it 
occurs in man, (*attle, pigs, goats or horses, and when it is used no room 
is left for confusion because it can mean only one thing, that is, disease 
due to Brucella organisms. No other term has this advantage. 

Additional reasons why the term brucellosis is to be preferred are 
as follows:— 

(1) There is nu)r(* thau one kind of abortion in cattle which is of 
a contagious nature, so that when different peop’e speak of ‘^contagious 
abortion” they may be speaking of quite different diseases. 

(2) Some cows affected with brucellosis do not abort at all; and 
many, though they abort once, carry subsequent calvejs to full time. 

(3) There are other important consequences of bimcellosis in cattle 
quite apart from abortion. Such are sterility, difficulty .in rearing 
calves, and lowered production. 

ECONOMIC IMPORTANCE. 

Losses caused by brucellosis in cattle arc often very considerable, 
so much so that individual farmers have sometimes been virtually forced 
to give up dairying because of the ravages of the disease. No reliable 
estimate is available of the loss to the dairy industry in Queensland or 
the other Australian States, but there can be no doubt that it is huge. 
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The losses in affected herds are largely the result of lowered milk 
production. It is universally accepted that production in an infected 
herd compares imf.avourably with that in a ‘‘free^^ herd, all other things 
being equal. The lower milk production in infected herds is due to 
calving taking place before fuU term, delay or even complete failure of 
cows to prove in calf, and the prolonged ill-health which is sometimes 
the aftermath of an abortion, especially if accompanied by retention of 
the afterbirth. 

A very large number of cows is disposed of each year as tinners^’ 
because of sterility consequent upon brucellosis. 

The serious position created in stud herds by the birth of dead 
calves or of weak calves which are difficult to rear is obvious. 

Finally, the presence of brucellosis may lead to quarantine 
restrictions, direct or indirect, on farms, districts, or even whole States. 
No cattle can be imported into Australia unless they are free from 
brucellosis. Within Queensland, because of the prevalence of the 
disease, quarantine is imposed only in exceptional circumstances. 

DISTRIBUTION AND INCIDENCE. 

Brucellosis is world wide in its distribution. In Queensland it 
occurs in all the recognised dairying districts and for the most part 
must be considered as prevalent. 

The disease occurs in beef cattle but is not of comparable importance 
to the disease in dairy cattle. There are exceptions, especially in stud 
beef herds, where the degree of contact between the animals therein 
approaches more closely that found in dairy herds. 

HOW COWS BECOME INFECTED. 

For the most part brucellosis is brought into a herd wdth purchased 
cattle. Buying replacement cattle at a saleyard is attended with the 
risk of purchasing infected animals; it should be avoided if at all 
possible. There is also some risk when making purchases at ‘‘clearing 
sales,as it may perhaps be that the “clearing out'’ process is in some 
measure the consequence of the ravages of brucellosis. 

Straying cattle may introduce the disease. Sending cattle to other 
fanns (as for service) or taking them to Shows and then returning to 
the home farm may introduce the disease. Dogs, foxes, and perhaps 
crows may act as mechanical conveyors of infective material. 

Drainage from adjacent infected farms may be responsible for 
introducing infection. 

Brucella microbes are frequently present in the milk of affected 
cows. This infection may occasionally be transmitted on the hands of 
milkers, especially to cows with abrasions on the teats. 

Experimentally, cows have been infected through the eye and the 
skin, but these are not considered common ways of infection under 
natural conditions. It can, however, be noted that infection by way 
of the eye is easily effected and is the method of choice when it is desired 
to set up infection deliberately, as when testing the efficacy of vaccines. 
This permits of speculation as to whether flies act as mechanical con¬ 
veyors of the disease, but so far proof is lacking. 

There can be no question, however, that introducing and main¬ 
taining infected animals in a herd is by far the most important source 
of infection. 
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Pasttire Contamination. 

Whether they abort or carry their calves to full term, infected cows 
discharge from the breeding passage, for some weeks, large numbers 
of micro-organisms, which contaminate the hindquarters, pasture, water 
supply, &c. Since most cows are infected by way of the mouth, 
contaminated pasture represents the most common source of infection. 

The droppings from calves fed on infected milk may contaminate 
pastures, the microbes passing right through the calves' digestive tracts 
without being destroyed. 

The survival of Brttcella microbes on pasture is obviously a matter 
of great importance. Survival is longer in winter than in summer, and 
at any time of the year is longer in a situation protected from the direct 
rays of the sun. 

The longest survival time noted under experimental conditions 
in Australia was between 90 and 100 days. The survival time was 
consistently longer for microbes in the afterbirth itself as compared 
with microbes in discharges. 

Pastures are probably quite safe three months after the removal 
of infected stock in summer and four months in winter. 

Infection from the Bull. 

The part played by the bull in infecting cows has been the subject 
of much misunderstanding. It was originally thought that service by 
infected bulls was a common source of infection. Later investigations 
suggested very strongly that infected bulls did not transmit the disease 
in the act of service, except perhaps in rare instances. Kecently, 
however, Danish veterinarians have shown that some bulls can transmit 
the disease with some degree of regularity during service, more especially 
when their semen is used for artificial insemination. 

Though many infected bulls fail to transmit brucellosis by service 
it has now to be recognized that some may do so and the use of such 
bulls may cause rapid spread of infection in a herd. 

Infection from Other Animals. 

Brucellosis of pigs requires some consideration in relation to mode 
of infection of cattle. The causajl microbe in swine is known as Brucella 
suisy and though similar to Brticella abortus is not quite the same thing. 
Cattle are susceptible to Brucella suis but infection is not common. 
When it does occur it is a serious matter from the public health 
standpoint. 

Fistulous withers in horses is sometimes due to Brucella ahortuSy 
or at all events the latter is present in the lesion. Horses with fistulous 
withers, especially if the lesion is discharging, are therefore a potential 
danger to cattle. 

SUSCEPTIBILITY OF DIFFERENT CLASSES OF CATTLE. 

Some cows are much more susceptible to infection than others. In 
herds that have been blood-tested annually without removing reactors it 
has been noted that some animals remain negative to the test year after 
year despite the presence of many infected animals in the herd. These 
negative animals have certainly been exposed to infection on numerous 
occasions but the infective agent does not become established in the 
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COW. Su(?h COWS have a natural resistance to brucellosis. They con¬ 
stitute a varying percentage of the cows in different herds—usually 20 
to 30 per cent, but sonietinies considerably less. 

Calves are rather a special case. Nearly all calves have a high 
resistance to infection, at all events until six months old. This is so 
whether the infection is natural or artificial (for example, by inoculation 
with living Aaccines). From six months onwards the resistance 
decreases but is often evident even at 12 months of age. Resi.stance in 
calves is considered by some authorities to be conne(*ted with the lack of 
development of tlie sexual organs. Once these attain full develop¬ 
ment—that is, when the calf becomes capable of breeding—then 
susceptibility to infection increases very markedly. 

The in-calf cow is more susceptible to infection, or at all. events 
to the ill-effects of infection, than the not-in-calf cow. Abortion is 
much more likely to follow if infection occurs during pregnancy, except 
that if infection occurs after the seventh month there may not always 
be sufficient time foi- the Brucella microbes to cause enougli damage in 
the uterus to bring on an abortion. Infec^tion taking place while a 
cow is ‘‘empty,’' or during the very earlv stages of pregnancy, is quite 
often folloAved by an a])parently normal (ialAung. 

It will be seen that infection with Brifcella mi( 0 ’obes need not 
nece.ssarily result in the calf being aborted. 

PERIOD OF INCUBATION. 

This is subject to a great deal of variation. There is now some 
evidence to show that in the ease of the in-(*alf cow it varies inversely as 
the stage of deveiof)mcnt of the foetus at the time of infection; tliat is, 
the younger the foetus at the time of infection the loirger is the 
incubation |)eriod. This explains why few brucella abortif)ns occur 
before the fifth or sixth month of pregnancy. 

It is also necessary to remember that the size of the dose of 
infective material has a beaiing on the length of the period of incubation. 
Large doses tend to shorten and small doses to lengthen the ]>erio(l. 

The period of incubation may exceed six months. 

SYMPTOMS. 

The most obvious symptom is the. failui*e of cows to carry their 
calves to full term, the calf being aborted usually at about the fifth 
month of pregnancy', though sornetimea earlier. However, calves may 
l>e carried to full or nearly full tenn and be born dead, or, if bom 
alive, be small and weak. Further, in these eases there is often retention 
of the placenta (that is, failure of the cows to get rid of the afterbirth). 

Sterility is a matter of very real concern in the great majority of 
heavily infected herds and is due to the abnormal uterus (womb) which 
|)revents conception. Brucellosis would be less serious than it is if, 
following abortion, the uterus always returned to its normal healthy 
state and so allowed of another pregnancy being got under way. 
Unfortunately, such is often not the case, cows being left with a chronic 
inflammation of the womb. The condition is very diflieult to treat 
because the organ is so inaccessible. 

Calves born of affeeded dams are prone to scours and pneumonia. 

A less frequent indication of the disease is the presence of swellings 
on various parts of the body. Sometimes these swellings are associated 
with joints, the knee joint being the one most commonly affected. On 
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the other hand, the swellings may have no assocuation with a joint ; in 
these cases they oecnr commonly on the sides of the neck, on the withers, 
in the dank or over the hip. The swellings in the neck regions may be 
very large and contain a gallon or more of fluid. 

In the bull there may be swelling of one (usually) or both (some¬ 
times) testicles, but such is not necessarily the case. 

None of the symptoms described can be regarded iis enabling certain 
diagnosis of brucellosis. This can be done only after use has been made 
of the ‘'blood test.’' 

As has already been noted, once cows abort as the result of 
brucellosis they will in most cases carry subsequent calves to full term, 
always provided they remain (*apable of breeding. It is important to 
recognize that such cows remain infected. This is of great importance 
in assessing the results obtained from the administration of “cures” or 
‘ ‘ remedies. ’ ’ 

POST-MORTEM CHANGES. 

The disease does not cause death of the dam, but if the animal is 
killed and examined, the only sign found is an inflammation of the 
ut('rus. Mven this is not constant. 

The afterbirth which is shed following the delivery of a dead calf 
usually (but not always) shows some abnormalities. The cotyledons are 
a dirty-yellow colour and gelatinous in consistency. Tlie membranes 
as a whole may be infiltrated with a yellow gelatinous material. Most 
suggestive of all is the presence of areas in the membranes which can 
be described as leathery in texture. 

DIAGNOSIS BY BLOOD TESTING. 

One can suspect the presence of brucellosis in a herd but there 
is only one way of making certain, and that is to submit blcmd samples 
from suspected cattle to a laboratory for test. The test is correctly 
referred to as an agglutination test, but is commonly spoken of as a 
“blood test.” The test is done on the serum—that is, the clear 
yellowish fluid which separates out from blood after it has clotted. The 
serum is mixed with a suspension of Brucella microbes in a series of 
small glass tul)es. The mixture which results is cloudy. The tubes are 
then placed in an incubator for 48 hours, after which time the test 
is read (Plate 194). 

The test works by reason of the presence of certain “antibody” 
substances in the blood of infected animals. When these substances in 
the blood serum come into contact with the Brucella microbes in the 
tube, they caus<^ them to clump together or agglutinate (hence the 
name agglutination test). Having done so they are no longer capable 
of remaining suspended in the liquid, and sink to the bottom of the 
tube, leaving a clear fluid above. 

The test is reliable to an extraordinarily liigh degree, but it is not 
infallible. 

A disadvantage is that the development of anti-bodies in the blood 
(consequent upon infection) is occasionally a very slow process. Added 
to this is the fact that the period between the demonstration of anti¬ 
bodies and the occurrence of abortion is sometimes very short, and in 
some cases abortion may actually precede the appearance of anti-bodies. 
The situation sometimes arises therefore where an eradication pro¬ 
gramme is believed completed and testing suspended only to have an 
animal abort and start a fresh cycle of infection. 
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Plate 194. 

Agglutination Testi. —^Left, positive tests; right, negative tests. In a postive 
test the mixture in the tube becomes quite clear and the microbes which were 
responsible for the cloudy appearance settle on the bottom of the tube as a 
distinct deposit or sediment. In a negative test the cloudy appearance remains 
and no deposit forms at the bottom of the tube. 



Plate 195. 

Collecting a Blood Sample,— Note tourniquet or bleeding strap applied so as 
to cause distension of the jugular vein. The needle Is inserted Into the 
vein with a quick thrust; then, the sample having been collected, the 
tourniquet is loosened before the needle is withdrawn from the veto. 
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A small percentage of reactors do eventually cease to react, but it 
is not possible to say with certainty that they cease to be carriers of 
infection. All reactors should be regarded as permanently infected. 

Taking Samples for Testing. 

Blood samples may be obtained from the ear, the tail or the jugular 
vein. The jugular vein is by far the most satisfactory (see Plate 195). 
A stout hypodermic needle about three inches long is required, and a 
device known as a King bleeder to hold both the needle and the bottle 
into which the sample is drawn greatly facilitates the procedure. 

The cow’s head should be secured firmly to a rail or post. A strap 
or cord is then looped round the animal’s neck and pulled taut. This 
results in the jugular vein becoming prominent, whereupon the needle 
IS inserted with a quick thrust and the sample collected. The strap is 
then loosened and the needle withdrawn from the vein. 

A sword-type bail is very useful for bleeding cattle and can be 
installed at the exit end of a crush. 

GENERAL FARM PRECAUTIONS. 

In the absence of an attempt to eradicate the disease altogether, 
there are certain general precautions which should be taken. 

(1) Isolate all cow^s that abort or have premature calves, such 
isolation to continue until all traces of discharge have disappeared. 
During the isolation period (especially the early part) syringe out the 
cow with a reliable antiseptic solution to minimize the output of live 
Brmella microbes. '‘Dettol” and ‘"Lysol” (1 fluid oz. to 1 gallon of 
lukewarm w^ater) are examples of suitable fluids. About one quart 
should suffice for each cow unless the amount of discharge is 
exceptionally large. 

The person carrying out this work should wear gum boots and 
either remove them just prior to leaving the isolation paddock or else 
disinfe(*t them thoroughly. 

(2) Do not use a knowm infected bull if it can be avoided. Do not 
])ut cows mentioned in (1) to a non-infected bull for at least six w^eeks 
after they have aborted or calved. 

(.3) Ijocate the foetus and the afterbirth (if not retained) and 
hum them and fire the grass in the immediate vicinity. If this is too 
much of a fire risk, then disinfect as efficiently as possible. The foetus 
and afterbirth are the main source of infection. 

(4) Keep the tail and buttocks of all cows free from matted dis- 
cdiarge. This material may be teeming with Brucella microbes. Warm 
soapy water will make the task an easy one. 

(5) Watch cow^s carefully for signs of impending abortion with a 
view to getting them into isolation before the event takes place. 

(6) Bear all herd replacements on the property, but if purchases 
must be made, then buy only from herds which are beyond reproach, or 
if your herd is already infectkl buy animals wffiich have been vaccinated 
as calves. 

(7) As a general rule it is best to dispose of infected cattle in the 
.late spring or early summer, for the reason that residual infection on 
pasture will die out quicker at that time of the year. 

(8) Send to slaughter cows known to be infected and which fail 
to prove in calf after a reasonable period. 
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In the absence of jireeautions as outlined, a certain ‘‘balance’' 
eventually comes about in an infected herd and a farmer perhaps comes 
to think that brucellosis is after all not a matter of any i^reat account. 
Now, though it is well recognized that brucellosis is self-limiting, the 
disease leaves many cows sterile. The average number of services *b;v 
the bull |)er live calf may rise as high as five, the calf crop itself may 
come down to 50 per cent, of the cows annually, production comes down, 
and wastage through having to cull barren cows is heavy. In such 
herds the percentage of heifers that abort is often very high indeed; 
moreover, as the abortion takes place while the animals are still growing 
the ill-effects are accentuated. 

TEST-AND-SLAUGHTER METHOD OF CONTROL. 

For many years test and slaughter has been an important means 
of control. IJntil comparatively recent times it was the only worth¬ 
while method availal)le. 

Th(* blood test enables the animals in a herd (as at the date of 
test) to be catalogued as infected, possibly infected, and not infected. 
They are T*eferred to as positive, .suspicious, and negative, respectively. 
Obviously, if all the infected animals—and to be on the safe .side, the 
possibly infected ones also—are removed, the remaining herd is composed 
exclusively of non-infected animals. However, the infection present on 
the pastures grazed by the infected cattle will remain for about three 
months and during that time some of the non-iiifeeted animals may 
bfjcome infecded through grazing on those pastures. It must also be 
recognized that there may still be animals in the herd which though 
actually infected have not arrived at the stage where they react to the 
blood test. To (K)unter this situation, what remains of the herd is 
retested at 80-day intervals until a “ cleantest is obtained. After the 
second and each subsequent test the positive reactors are eliminated, but 
suspicious reactors are often held until the next test and, as it were, 
given another chance. 

It is necessary to get two “clean’’ tests at an interval of not less 
than 90 days before a herd can be acjcepted as free from the disease. 
The number of tests that has to be applied before this recpiirement is 
met varies greatly and there is no way of forecasting it. The number 
of cattle that has to be liquidated also varies greatly; it is again difficult 
to forecaid. Th(» procedure meets with earlier success on some farms 
than others, but the reasons are not always apparent. 

The cost of this method may be considerable and there are many 
farms on which it cannot be justified in the light of present-day know¬ 
ledge. It does have attractive features if a man has two farms, on one 
of which he can run all the reactors (infected cattle) and on the other 
the “clean” (non-infected) cattle. 

Having “freed” a herd from brucellosis it has often happened that 
the disease is re-introduced at a later date despite all practicable 
precautions having been taken. This is a most serious drawback to the 
method. If in the process of obtaining a “free” herd a “resistant” 
herd were acquired, then the method would be much more attractive. 
It has become usual in Queensland to advise against attempts at eradi¬ 
cation of brucellosis if infected cattle detected at the first test exceed 16 
per cent, of the herd. Nevertheless, on some farms the test-aud- 
slaughter method of control has been used to the complete satisfaction 
of ail concerned even when the initial infection in the herd has b^en 
<*omparatively high. 
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It is mueh more attractive when testing is being carried out on an 
area basis—that is to say, testing is carried out on a group of adjacent 
farms at one and the same time. This largely eliminates the risk of 
re-iiifcction. 

In deciding on whether to control brucellosis by test and slaughter 
the following consirhu-ations must be kept in mind— 

(1) Danger of r(‘-int‘ection after the herd has been “freed"’ from 
the disease. 

(2) Economi(i value of the animals in the herd, including a 
consideration of their value as meat. 

(8) Percentage of animals found infected on the o(‘(^asion of the 
first test of the herd. 

(4) Is the herd self-contained? 

In general it can be stated that stud herds with a low initial 
infection are the most suitable herds in which to use the test-and- 
slaughter method. Grade herds that are not self-contained present 
difficulti(‘s which are not easy to overcome. 

CONTROL BY VACCINATION. 

Control by vaccination has been attempted ever since the bacterial 
nature of brucellosis was first discovered 50 years ago. It was early 
<fvident that dead vaccines had no immunizing effect against the disease 
and that living vaccines must be *used. It was also evident that the 
virulence (i)ower to produce disease) of the microbes in the vaccine 
must not be reduced in any way otherwise the immunizing power would 
be correspondingly reduced. The use of such fully virulent live vaccines 
had serious disadvantages. Abortions were prevented but the disease 
itself was perpetuated; the infection became established in the 
vaccinat(‘d animals and was shed in the afterbirth and milk, thus 
ex])Osing other animals as well as man to the risk of infection. 

In Australia the use of fully virulent live \accincs has at all times 
been ])rohibited. 

Strain 19. 

In 1925 Buck, working in the United States of America on an 
attempt to imi)rove vaccinafion against bruitellosis in cattle, came across 
a strain of Brncella ahorfus (since known as Strain 19) which was of 
considerably less virulence than is usual with this organism. Later 
Buck tested this strain as a vaccine and concluded that, notwithstanding 
its lower virulence, it was capable of producing a serviceable immunity. 
Buck’s findings have been confirmed by many later investigators and 
Strain 19 vaccine is being used extensively' in many countries. 

Advantages and Disadvantages. 

The chief advantage of Strain 19 is that it does not become estab¬ 
lished in the vaccinated animal other than in exceptional circumstances; 
and it never does when its use is confined to calves. Moreover, it does 
not become localised in the udder and hence is not shed in the milk. 

It does not spread disease from vaccinated to unvaecinated animals. 
Vaccinated calves are no danger to unvaccinated cattle and do not 
require to be isolated for any period following inoculation. 

When properly applied, Strain 19, apart from some local swelling 
at the site of inoculation, is not harmful to the animal in any way 
whatsoever. 
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The main disadvantage of Strain 19 is that the immunity conferred 
by it is not absolute. If the degree of exposure to infection is high 
enough, then the vaccinated animal will in many instances contract 
brucellosis. There is also a difference of opinion as to how long the 
immunity lasts. This is quite understandable because a number of 
factors enter into the matter, as, for example, the extent and severity 
of exposure to infection and the response of the individual calf to 
vaccination. These are all subject to great variation. Immunity is at 
its highest a few weeks after vaccination and then falls very gradually. 
Experimental evidence indicates immunity is of quite long duration. 

The important thing is whether Strain 19 vaccine helps to bring 
brucellosis under control. There can no longer be any doubt on this 
point; its use is certain to effect improvement when intelligently applied. 
Abortions are not eliminated altogether but they are reduced to a point 
where they cease to be of any great consequence. Accompanying this 
is a decided improvement in the fertility level in the herd, easier rearing 
of calves, and increased production generally. 

It is of great importance to realise that, although Strain 19 vaccine 
has proved itself on the farm as well as in the research centres, it must 
not be looked upon as a substitute for good sanitation and herd manage¬ 
ment. To do so is to invite disappointment. 

There is no truth in the suggestion that Strain 19 leaves many 
heifers unable to breed. The experimental evidence in this regard is 
very clear j no difference can be discerned between the breeding capacity 
of vaccinated and unvaccinated heifers. 

Precautions to be Observed. 

In Queensland the use of Strain 19 vaccine is subject to permit, 
firstly because it consi.^s of living organisms to some extent dangerous 
to man, secondly because it must be used under special conditions. For 
these reasons its use is confined to approved persons—that is, veterinary 
surgeons and certain officers of the Department of Agriculture and 
Stock. 

All who carry out vaccinations are required to undertake to observe 
the following conditions:— 

(1) No male cattle to be vaccinated. 

(2) No pregnant animal, irrespective of age, to be vaccinated. 

(3) No animal over 12 months to be vaccinated. 

(4) As far as possible vaccination to be confined to calves between 
the ages of 4-8 months. 

(5) Records of all calves vaccinated to be kept. 

Calves under four months of age are not vaccinated for the reason 
that many of them fail to 'Hake^^ and little or no immunity results. 

No bull calves are accepted for the reason that bulls are normally 
more resistant to infection than females. Vaccinal reactions are also 
more persistent in males than in females. 

Vaccination of adult cattle is not permitted in Queensland for the 
following reasons:— 

(1) Permanent infections may be set up. 

(2) Long-lasting positive reactions to the ‘'blood test'Vare set 
up in nearly all cases. 
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(3) The local reaction to vaccination is very often severe and a 
permanent lump may remain at the site of inoculation. 

(4) Milk flow is often seriously depressed for 2-3 weeks following 
inoculation with the vaccine. 

(5) As vaccination of adult cows (even if practised) must be 
carried out when cows are ^ ‘ empty,a series of visits must 
be made to each farm before all the cows can be inoculated. 
The problem involved here is considerable, and in com¬ 
bination with the other disadvantages has brought 
vaccination of adult cows into disfavour. 

(6) Vaccination of adult cattle which are already infected is in 
any event useless. 

Abortions in Heifers Vaccinated as Calves. 

In this State, as in other States of the Commonwealth, there have 
been some reports of abortions in vaccinated heifers. This is in 
accordance with w^hat has been reported from other parts of the world. 
Strain 19 vaccine does not give absolute protection. It is, however, now 
becoming evident that some of these abortions are not due to Bry^cella 
abortion at all but to infection with other types of micro-organisms 
known as Vibrios and Trichornonads. This is not altogether surprising^ 
as the protection afforded by Strain 19 vaccine against Brucella abortions 
was bound to bring these other types of abortion into greater prominence. 

Vaccine Supply and Costs. 

The vaccine is put up in bottles containing 100 c.c., or sufficient for 
20 calves, the dose being 5 c.c. As the vaccine is comparatively costly, 
waste should be avoided. It is desirable that groups of farmers get 
together to ensure that as near as possible to 20 or multiples of 20 calves 
are available in the one locality for inoculation on any one day. 

The charges made for inoculation by private veterinary surgeons 
will naturally have ^ome relation to the number of calves and the 
distance travelled. The Department of Agriculture and Stock charges 
2s. per calf as a flat rate, but it is only reasonable to expect that as the 
distance travelled increases so should the number of calves. 

Indications for Vaccination. 

Vaccination is especially suited to those herds which are already 
heavily infected. There is, however, a case for vaccination in any herd 
whenever the danger of infection or of re-infection exists. In all heavily 
infected herds all the calves should be vaccinated, and in fact in any 
herd where the danger of infection or re-infection exists vaccination is 
clearly indicated. 

Vaccination and Blood Testing. 

Vaccination and the use of the blood test may be combined to 
advantage. Vaccinations must be restricted to heifer calves not older 
than eight months. This is for the reason that vaccination with Strain 
19 is followed by the development in the blood of those anti-body sub¬ 
stances which are responsible for a positive reaction to the “blood test,'’’ 
This is to be expected and in fact is looked for as evidence that the 
vaccine has “taken. " This positive reaction in vaccinated calves has 
quite a different significance from that given by animals which have 
contracted the natural disease. In the former case it indicates only a 
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temi)orai\y infection with no danger of organisms being shed by the 
animal; in the latter case it indicates a permanent infection with every 
prospect of organisms being shed by the animal. 

The positive reaction due to vaccination gradually fades; but the 
older the calf at tlie time of vaccination, the longer the reaction lasts: 
Once the vaccinated calf reaches the age when a natural infection 
becomes a possibility, confusion and doubt as to the significance of the 
positive reaction become inescapable. The reason for this is that the 
‘‘blood test” does not enable us to distinguish between a reaction due 
to vaccination and one due to natural infection. If careful records are 
kept of tlie animals vacctinated as calves there is less room for doubt but 
it cannot be removed altogether. 

It is for the reasons stated that, when combining vaccination with 
the use of the “blood test,” the age of the calves which are vaccinated 
must be kept lower than would otherwise be the case. Even so, in 
order to retain a “negative” herd it may still be necessary to dispose 
of a small percentage of vaccinated calves because they fail to return to 
a “negative” state. 

Quite recently certain modifications of the “blood test” have been 
evolved which give h()])e of enabling us to distinguish between the two 
types of reaction. If this eventuates it will be a notable advance. 

The main advantage of combining vaccination with the “blood test” 
is that an owner can look forward to having a “resistant”’ as well as 
a disease free herd and thus help materially to eliminate the possibility 
of re-infection. 

In the early stages of an eradication programme the combination 
also enables the financial loss to be spread by disposing of reactors over 
a longer period. There is not the same pressing urgency about disposing 



Plate 196. 

Inoculotion with Strain 19 Vaccine. —The injection is made low down on the 
side of the neck almost over the ‘brisket. Note the loose skin, which makes the 
injection easier and safer for the operator and allows ample room for local 
swelling caused by the vaccine without detriment to the calf. 
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of all infected cattle, as the yomig stock are prote(;ted (by vaccination) 
before they reach a susceptible age. This is especially attractive to 
owners of stud herds in which a mediiiin to high initial incidence of 
infection exists. Eradication can come four or five years later wJien 
the herd is composed largely of animals that have been vaccinated as 
calves. 

Vaccination as an adjunct to ‘'test and slaughter’' should be 
seriously considered wlumcver the risk of re-infection of a “free^’ lierd 
can be regarded as real. The (?onse(piences of this latter can be extremely 
serious. 

Time to Start Vaccination. 

(kilfhocxl vaccinati(jn with Strain 19 is a long-term |)roject, no 
matter what tlie (orcumslances in whicdi it is used, it takers at least 
two years to obtain useful results in even small measure, and 4-(i years 
must elapse before a herd can be obtained which is composed entirely of 
vaccinatcMl animals. It is very necessary to realize this and not x>ostpone 
vaccination until the disease strikes. The time to start vaecdnation is 
NOW. 

USE OP DRUGS. 

Tile cun* of brucellosis by the injection of various cheiiiical sub- 
stan<?es lias in the been the subject of many claims by different 

peojile. A very popu’ar “cure” w^as a weak solution of carbolic aeJd 
administer(‘d as a hyiiodermic injection. This in common with many 
others has been shown to be useless. 

With the advent of the sulpha drugs high hopes were held, but 
these too proved useless. Even penieillin and streptomyedn have been 
found w^anting. 

A more recent jirocluct knowui as aureomycin holds })romise, but is. 
not yet in the realm of jiractical farm use, being very expensive as well 
as not readily available for veterinary purposes. 

Douching or syringing the vagina with antiseiitic fluids helps to 
reduce the amount of infective material dispersed b}" affected animals, 
hut is not a cure of the disease itself. 

RELATION OF BRUCELLOSIS TO VAGINITIS AND MASTITIS. 

All three conditions arc often seen in a herd at the same time but 
they are quite unrelated. Vaginitis is often seen in herds that have 
been proved by “blood tesf to be free from brneellosis. Treatment 
of vaginitis will have no influence on brucellosis should the latter he 
present in the animal. 

With regard to mastitis, it is necessary to note that Brucella ahortusr 
is found in the udder of infected cows. Its presence does not, howa^ver, 
eaiLse any inflammation of the udder and is not considered to have any 
bearing on whether the cow will or will not beciorae affected witk 
mastitis. 

RELATION TO HUMAN DISEASES. 

Both Brucella abortus and Brucella suis can cause undulant fever 
(brucellosis) in man. 

The disease due to Brucella abortus is very similar to Malta fever 
(due to Brucella melitensis), It is usually contracted from close con¬ 
tact with cattle and hence occurs chiefly in farmers, veterinarians, cattle 
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buyers and other people closely associated with cattle. There is also the 
possibility of infection occurring through drinking unpasteurized milk 
from infected herds. The risk in this latter regard is greatly heightened 
in those rare cases where cattle become infected with Brwoella sms* 


The disease in humans may be serious, especially as treatment is 
reported to present some difficulty. 

Cases of undulant fever have not been common in Australia up to 
the present time, but there can be no certainty that this state of affairs 
will continue. They are in fact now being recognised Ksomewhat more 
frequently. 

It is clear that brucellosis in cattle has features which are of interest 
to the community as a whole as well as to the owner of the affected 
eattle. 


TUBERCULOSIS-FREE CATTLE HERDS 



(AS AT 18th OCTOBER, 1960). 

Breed. 

Owner’s Name and Address of Stud. 

Aberdeen Angus 

The Scottish Australian Company Ltd., Texas Station, Texas 

A.I.S. 

F. B. Sullivan, ** Fermagh,” Pittsworth 

D, Sullivan, Rossvale, via Pittsworth 

W. Henschell, Yarranlea 

Con. O’Sullivan, “ Navillus Stud,” Greenmount 

H. V. Littleton, ” Wongalee Stud,” Hillview, Crow’s Nest 

J. Phillips and Sons, ” Sunny View,” Kingoroy 

Ayrshire 

L. Hohnes, ” Benceoula,” Yarranlea 

Friesian 

C. H. Naumann, ” Yarrabine Stud,” Yarraman 
.1. F. Dudley, Yeuraman 

Jersey 

W. E. 0. Meier, ” Kingsford Stud,” Rosevale, via Eosewood 

J. S. McCarthy, ” Glen Erin Jersey Stud,” Greenmount 

J. F. Lau, ” Rosallen Jersey Stud,” Goombungeo 

G. Harley, Hopewell, Childers 

Toowoomba Mental Hospital, Willowbum 

Farm Home for Boys, Westbrook 

F. J. Cox and Sons, Crawford, Kdngaroy Lin© 

R. J. Browne, Hill CO, Yangan 
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Hemlock Declared a Noxious Weed. 

S. L. EV£R1ST« Botanist^ Science Bronch. 

UEMLOCK or poison hemlock {Conitim macidatum) has been 
** declared noxious throughout the State, The following notes are 
issued to enable those interested to identify this plant. 

Description. 

Erect annual or biennial herb 3-5 ft. high, with a strong mousy 
smell when crushed; root white, jiarsnip-like; stems stout, hollow, 
shining green outside, often with jiurple spots or patches, repeatedly 
branched; leaves alternate, sometimes opposite on upper part of stems, 
4-12 inches long, deeply divided into narrow segments like a carrot 
leaf; smaller and less divided near top of plant; flowers very small, 
white, in clusters (umbels) at the ends of stiff, slender rays inch 
long; rays 8-15 in number, spreading out from the top of a stalk 1-2 
inches long; 5 small green bracts beneath the ray clusters; fruits 
v^^seeds^’) numerous, about one-sixth of an inch long, nearly globular 
l)ut somewhat flattened with thick ribs. 

Distribution. 

Hemlock is a native of Europe and Asia, now naturalised in most 
temperate regions of the world. It is common in parts of New South 
AVales, Victoria and South Australia. In Queensland it is sometimes 
grown in gardens under the name ‘‘carrot fern’’ and in appearance 
resembles the “meadow sweet” or “bishop’s weed.” Lately it has 
become plentiful in a few localities in southern Queensland, and in 
every case the source of infestation has been traced to plants thrown 
out from gardens. 

Seasonal Occurrence. 

In Queensland, the plant makes its best growth in seasons with wet 
winter and spring months. It comes up in autumn or winter and 
persists through the spring until the beginning of summer. Seeds are 
usually produced between August and November. 

Poisonous Properties. 

Pol* many centuries, hemlock has been known to be poisonous to man. 
Cases are on record of poisoning in cattle, horses, sheep, pigs and goats. 
It causes gradual weakening of muscular power and paralysis of the 
lungs, sometimes with loss of eyesight. All parts of the plant are 
poisonous. In Europe, the leaves and stems are reputed to be most 
aangerous before flowering and the young fruits to be very poisonous. 
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In man, cases of poisoning? have occurred when seeds have been 
used in mistake for aniseed, and the roots for parsnips. There are even 
cases on record where people have been poisoned by blowing whistles 
made from the hollow stems. 

Because of its strong mousy odour, the plant is distasteful to most 
animals. Recently there have been cases where cattle have died after 
eating the young plants mixed with grass. 



Plate 198. 

A Single Plant of Hemlock. 


Eradication. 

Experiments conducted by the Department of Public Lands show 
that the plant can be destroyed by .spraying tliorougiily with hormone 
weedkillers. Young plants can be destroyed with 0-1 per cent, solutions 
and older plants with solutions double that strength. To get a 0-1 
per cent, solution, 1 gallon of a liquid preparation containing K) per 
cent, active ingredient should be added to 100 gallons of water. If the 
liquid preparation contains 50 per cent, active ingredient, 1 gallon 
should be mixed with 500 gallons water. With powders, 1 lb. should 
be added to 70 gallons water where the original preparation contains 
70 per cent, of acitive ingredient, 1 lb. to 80 gallons where the powder 
contains 80 per cent, active ingredient, and so on. The percentage of 
active ingredient is given on the label. 

To make a 0-2 per cent, solution, use half the amount of water. 
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Bacon Curing on the Farm. 

F. Bostock^ Officer in Charge. Pig Branch. 

TDACON curing on the farm is entirely different from factory curing 
and the following notes are designed for the guidance of farmers 
situated where there is no factory to which jjigs may be sent to be 
cured. The home product, provided it is properly handled and the 
necessary attention given to important details, can be just as satisfactory 
as any the farmer can buy. 

On the farm, curing should be conducted during the winter months, 
during frosty weather and in a moist atmosphere, as in a cellar, rather 
than in a dry atmosphere. Extremes of temperature are unfavourable. 

The pigs selected for slaughter should be free from disease and in a 
healthy condition, gaining and not losing weight. They should be 
properly finished and free from bruises, cuts, sumscald, etc. The live- 
weight should be about 175 lb. at approximately six months old, giving 
a dressed weight of about 125 lb., wliich is a desirable weight to produce 
first-class bacon. Some prefer pigs of much heavier weights for farm 
use, but excessively fat carcasses are not desirable. 

The breeding of animals plays an important part in producing suit¬ 
able carcasses, and the use of purebred- sires of outstanding type and 
quality is necessary to produce ideal bacon pigs (Plate 199). Selection, 
<3arcful handling, and intelligent feeding are also necessary. 

PRE-SLAUGHTER CARE. 

As with other animals, pigs should be kept off their food for about 
24 hours before slaughter and allowed all the water they will drink. 
Should an animal be particularly restless, it is desirable to allow a smali 
quantity of food. A well rested and fasted animal will give a better 
carcass, as the musc'e is in good condition and the blood stream will not 
be gorged with nutrient sub.stanccs from the digestive system. It is 
also claimed that the intestinal wall of a fatigued animal is less resistant 
to the passage of bacteria. In ordinary circumstances, most of the con¬ 
tamination that takes place at slaughter is of intestinal origin, and for 
this reason the intestinal content should be reduced to a minimnnu 
Careful handling of the pig prior to slaughter is essential to the 
production of good bacon. 
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Plate 199. 

Boconer Pig oi Correct Type. 


300 QUEENSLAND AOEICUl/TURAL JOURNAL. [1 NoV., 1950. 

SLAUaHTERING. 

Every eare should be taken to avoid excitement and bruising at 
slaughter. Ordinarily, it is not necessary to stun or shoot the pig before 
sticking; although it is sometimes done, this method may not give the 
best results in bleeding. More thorough bleeding is assured if the pig 
is hung up by the hind leg for sticking, but care must be taken that the 
pig is held properly so that bruising or shoulder sticking does not occur. 

Blood provides an ideal medium for the growth and multiplication 
of putrefactive organisms and it supplies a vehicle for their distribution 
throughout the animal. Thorough bleeding therefore has a profound 
intluenee on the keeping quality of a carcass. 

Sticking without stunning, which is the (‘ommon commcreiali 
practice, is not considered to be more cruel than other methods. Hoav- 
ever, for the beginner it may be a wise practice to stun the pig and get it 
into the proper position for sticking. This is on its back, and the man 
holding should stand astride the pig with feet against the shoulders, and 
take a firm hold of the front legs. 

Tlie man doing the sticking takes a position squarely in fT’ont of the 
pig, holds down the snout arid o])ens the skin for a distance of about 
three inches in front of the breast bone, lie then inserts the knife, edge 
upwards, taking a line with the base of the tail, for about four or five 
inches, lowers the wrist, which brings the point ol* the knife u])wards, 
and withdraws the knife, 

(kire should be taken to hold the pig squaT*el\^ on its l)a(*k and to 
keep the knife in the centre so as not to sti(*k the shoulder. It is both 
difficult and unwise to stick tlie heart, ijet it pum]) out the blood as. 
long as possible. 

SCALDING AND DEHAIRING. 

Soon after sticking, the pig is ready for scalding, in either a ban^el 
or a tub large enough for the purpose. The temperature of the water 
for a jug about 175 lb. liveweiglit should be to 145° F., or 
approximately tw^o parts of boiling water to one of cold. The work 
should be carried out in a sheltered place, as weather conditions will 
affect the scald. A slow scald is better and much safer than a quick 
scald. While in the water, the pig may be held by a hook through the 
snout, and the carcass should be kept moving, so that all parts get a 
uniform scald and a clean white skin is produced. 

After the pig has been lifted from the scald and placed on a bench 
or table, sc^raping must be done as quickly as possible, as the hair will 
again adhere if allowed to cool. All tools necessary should be on hand 
before a start is made. The hind legs should be firmly grasped with 
both bands and the hair twisted off; the forelegs are treated in similar 
manner; then the dew claws and hoofs pulled off with a hook and the 
hair scraped from the body. After scraping, the carcass is washed down 
with cold water and gone over again, using a sharp knife, to see that 
all hair that may have been missed in the scalding is removed. 

DRESSING. 

There are many variations of dressing methods employed, but the 
following outline indicates the general procedure. 

The tendons of the hind legs should be exposed by making a cut 
down the trotter between the foot and the hock. The gambrel is inserted^ 
in each leg and the carcass hung ready for dressing. 
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Stand at the back of the carcass and grasp the tail, then cut around 
the pelvic arch to loosen the bung, care being taken to keep the point of 
the knife against the pelvic bones. 

With the belly facing the operator, make a shallow cut from between 
the back legs to the throat; cut deep to the bone between the back legs 
iiiid open the abdominal cavity, care being taken not to puncture the 
bladder; insert the left Irand and keep back the intestines and stomach 
and continue the cut through to the bn'ast bone; the knife may be 
pointed downwards and inserted into the chest cavity in order to con¬ 
tinue the cut through the centre of the breast bone and throat. 

Now pull the bung through the pelvic cavity and ease the intestines 
doMui by severing the attachmeJits to the backbone; cut around the skirt 
or diaphragm and pull out the lungs and heart ; cut through just below 
the gullet. 

The carcass is then thoroughly washed ))oth inside and out, a short 
stick being inserted to keep the ribs apart, while a stone or i)otato 
is placed in the mouth to keep it o])en to allow drainage and more rapid 
cooling. To assist in cooling, the carc'ass may be backed down while 
hot—that is, (*ut into the backbone from the butt of the tail to the head. 
The kidneys and leaf fat are also removed and the carcass left neat and 
trim, then allowed to cool thoroughly. 

Before proceeding further all animal heat must have left the carcass. 

Cleanliness in all these operations is of the utmost importance. 

INSPECTION OP CARCASS. 

Altliough legal requirements apply only where meat is offered for 
sale or intended for sale for human consumption, it is strongly recom¬ 
mended that the carcasses of pigs killed for farm consumption be 
examined, if possible, by a qualified meat inspector to ensure that they 
are fit for human consumption. However, this may not be possible, and 
it is desirable that the person handling such i)roducts should be familiar 
with the normal and healthy tissues. ITiis knowledge can only be 
acquired by experience and observation, but the following brief outline 
may prove a, guide to the main |)oints to look for. 

Tile lymi;)hatic system ramifie.s throughout the body somewhat like 
veins, and at intervals there are enlargements which are termed 
lymphatic glands, sometimes referred to by butchers as “kernels.'’ 
Tliey can be considered as filters which serve to |)revent bacteria, etc., 
from penetrating further into the animal body. Most people are familiar 
with a swollen gland under the arrai)it arising from a poisoned hand, 
or sore throat causing an enlargement of the glands in the neck. Thus 
the meat inspector can usually find evidence of disease in an enlarged, 
discoloured gland more easily than in the tissues which have been 
primarily infected. A knowledge of the position and normal appearance 
of thevse glands is therefore of utmost importance in meat inspection. 

Their size varies considerably, some of the glands being as small as 
a millet seed while others may be as large as a walnut. The outer wall 
of the gland consists of a strong fibrous coat, and in tlie gland proper 
two regions can be recognised—an inner portion somewhat pink in colour, 
and a lighter outer part. Some glands, particularly those to be found 
in the intestinal organs, may have a somewhat greyish colour. 

As mentioned, glands act as filters to remove germs from the 
general circulation; they are, however, very sensitive and are found to 
be inflamed should there be inflammation in the region they drain. 
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In the case of tuberculosis, the changes that take place in infected 
glands (the most important of which are the submaxillary and cervical 
in the neck, and the precrurai in the flank) may be observed in one of 
the following forms:-*-(!) swelling; (2) small cloudy spots; (3) forma- 
tion ot larger tubercles; (4) caseation (cheesy formation); (5) 
calcification (gritty formation). In the pig, tuberculosis is generally 
contacted by ingestion, and consequently the digestive system and ite 
^ands will usually be involved. Should the disease become generalized 
the lungs, liver, spleen, and kidneys are usually affected. ' 


HINO 
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TAIL BONE 
coccyjPil vertebrae J to 4 

BACKBONE 

Mcrum 

sacral vertebrae I to 4 


BACKBONE 
lumbar vertebrae I to 7 
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transverse process 
body of lumbar vertebra 



CHINE BONE 
bodies of cervical thoracic, 
lumbar and sacral vertebrae 


BACKBONE 
thoncit vertebrae 1 to 14 


BlADEBONE CARTILAGE 
scapular cartlia;;e 


NECK BONE 
cervical vertebrae I to 7 


1st cervical vertebra 

FORE END KNUCKLE BONE 
superior extremit/ of humerus 


Plate 200. 

locoUon oi Boneg ooad Cutg in a Bid*. 

(Fmw a Bulletin of the Ministry of Affriculture and Fisheries^} 




Plate 201. 

A Cutting Room in a Bacon Factory. 




Side Divided into Shoulder. Middle, and Ham. 


{From a Leaflet of the Ne-w South Wales Department of Agriculture.) 



Plate 203. 

Right Side os Cut to o Stcmdord English Method. 

(From a Bulletin of the Ministry of Agriculture and Fisheries.) 
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CUTTING UP. 

There are various methods of euttinj:? up, but a ^ood plan is to 
remove the head and front feet, then split the carcass down the centre 
of the backbone, making two full sides. The backbone is then taken ont 
in two pieces, and used with other trimmings for the making of piqs, 
&e. Each side is now divided into shoulder, middle and ham; or the 
full side may be cured; or again the ham may be taken off, leaving the 
shoulders and middle together (called the flitch). 

All parts are neatly trimmed and any scra]> ])ieces taken off. A 
sharp pointed knife is used to release the joint oil in the ham and 
shoulder joints. Strong string is put in convenient places on tlie hams, 
dit(‘heR, &c., to enable the pieces to be easily handled and hung up. 

CURING. 

The curing of bacon should be conducted in a somewhat moist 
atmosphere with a regular temperature of from 40° to 45'^ F.—or during 
whiter weatluT on farms. The curing room should be perfectly clean 
and as far removed as i)ossible from any souree of contamination, such 
as drains, heaps of manure, rubbish, dust, &e. There should be effieient 
ventilation, so that the carcass or ])icccs may be ('xposed only to purt‘ 
air, and the floor of the room must be such (eoncrete for preference*) 
lhat it can be readily cleaned. 

Curing may take the form of dry salting or ])ickling, or a com¬ 
bination of the two methods, although for the farmer dry salting is the 
more convenient, and possibly less troublesome. The (*aj*cass must be 
thoroughly cooled and drained of blood before any atteiii})t is made to 
cure the moat, otherwise it may decompose in parts and give ohje(dional)]c 
flavours or taints. 

Combined Method of Pickling and Dry Curing. 

Although the dry cure method later described is recommended for 
farm use, there are numerous pickling mixtures to select from, as used in 
bacon factories, where the brine is tested by means of a saliiiometer and 
is used at a standard density of Ou®, but the following formula will ho 
found useful. For eaeh i)ound of m(*at use— 

Water .. .. 1/14 gal. 

Salt (lb.) . , . . No. of gallons of water X 

Sugar (lb.) .. 1/10 of salt 

Saltpetre (lb.) .. l/lO of salt 

Flavouring—allspice 

(lb.) .. .. 1/10 of saltpetre 

Tliercforc ])ickJe or brine for 280 lb. of meat would be— 

Water . , . . . . . . 20 gal. 

Salt . . . . .. .. .. 64 lb. 

Sugar . . . . .. .. . . 64 lb. 

Saltpetre .. ., .. .. 6.4 lb. 

Flavouring (allspice) .. .. 0.64 lb. 

Should saltpetre not be available, 7*5 lb. sodium nitrate could be used. 

Always use the best brands of ingredients, and dissolve them 
through cheesecloth or a fine sieve. The use of sugar in a pickle or 
brine is a matter for the discretion of the curer; it ma.y cause slime 
or set up a fermentation and not produce the mild flavoui* antici¬ 
pated. The meat should be placed in a tub or cask, flesh side up, and 
care taken that it is well covered with brine. 
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The meat is left in the brine from four to six days, and then 
removed, salted, and stacked on a table or bench flesh side* up for seven 
-days. Use approximately lb. of salt per side. The pieces are then 
re-salted, using J to 1 lb. per side, mid if desired 10% sugar added. 
Tlfey are then stacked for a further seven days flesh side up. The 
changing of the stacking at seven days is to reverse the pieces in order 
to get an even distribution of tJie curing mixtin’c. The pieces are soaked 
for 8 to 12 hours in clean water, which is drained off, and then washed 
in clean water at about 110'^^ F. When tlie x>ic<a^s are clean, they are 
hung u]) to dry. If possible, this should be done in the smoke house at 
a temperature of 85"^ to 90"^ F.; proper drying will take from 8 to 10 
hours, after which they may be smok(‘d (taking approximately 12 to 14 
hours de{;)ending on the colour desired, usually a light tan), then rubbed 
lightly witli olive oil after smoking. 


Pickling. 

If ]uekling only is desired, the following recipes are suggested:— 
'(1) For 125 11). of nieat. 

Water . . . . . . 15 gal. 

Salt .50 11). 

Saltpetre .. . . I f lb. (or 21b. .sodium nitrate) 

The meat is ])lae(Hl in a cask and well covered with the pickle. It 
remains in the (^ask for 21 days, and is then taken out, washed, dried, 
and smoke<l. 


(2) For 500 11). of mt‘at. 

(dean rain water 
Fine dairy salt 
Urowii sugar . . 
Saltpetre 
Allspiee 


. 20 gal 

. . 50 lb. 

5 lb. 

. 2 lb. 

. i lb. 


Dissoh^e the salt, sugar and saltpeti-e in the water and immerse 
the allspiee, tied in a calico bag. lloil for one hour and skim off any 
frothy matter rising to the surface whih; boiling. Allow the soluticni 
to eoiiie down to the temperature of the curing room before placing in 
the pickling tub. 

The meat should be rubbed with salt and stacked for two da\’s 
before being immersed in the piekle. If it is necessary to place w eights 
on the meat in order to keep it immersed, see that clean pieces of hard¬ 
wood are used, and soak them well in waste pickle before use. The 
time the meat is in pickle will be determined by the size of the pieces, 
))ut is usually three weeks. 


Dry Curing. 

When dry curing is practised, as is usually the case on 'farms to 
save possible trouble with brine, there are many different curing mixtures 
that may be used, but the following, using the best brands of salt, sugar 
and saltpetre available, will give good results. 

For every 125 lb. of meat, use— 

9 lb. salt 

5 lb. sugar 

I lb. ground alLspice 

I lb. ground saltpetre or sodium nitrate. 
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After the carcass has been cut and trimmed into the desired pieces 
and the joint oil has been released from the ham and shoulder joints 
with a sharp pointed knife, the pieces nre placed flesh side up and 
sprinkled with two parts of salt to one part of saltpetre (finely ground) 
or sodium nitrate and allowed to stand for 24 hours; this will draw 
off the surface blood and help retain the colour of the meat. The 
pieces are then turned and allowccl to drain before applying the curing 
mixture. 



Plate 204. 

ComForlioii in CorcoiR 



1 Nov., 1950.] QUEENSLAND AGRICtrLTDRAL JOURNAL. 30T 

Ciping by this method takes approximately three to four weeks 
according to the size of the pieces. The pieces are placed on a clean 
table or concrete floor, flesh side up, for the application of the mixture, 
and are then stacked. They are re-stacked differently every second 



Plate 205. 

CompcMaon oi PM DavslopBaat. 
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day for two weeks, and then once a week for the balance of the time; 
the changing of tbe stacking is necessary to ensure an even distribution 
of the curing mixture. Extra salt should be placed along the bones and 
thick parts of hams and shoulders. 

The pieces are next washed in water at a temperature between 
lOO'^F. and dried, and smoked. 

. IMiicli farm cured bacon becomes rancid through being hung 
in places where the temperature is variable, and bacon may be attacked 
l)y flies unless some preventive measures are taken, l^he pieces of 
bacon can be dusted over with i)epper and then placed in a calico or 
flour })ag, but should be kept in a dry place and examined periodically. 

Smoking. 

In addition to having a drying and preserving action on meat, 
smoking imparts a flavour which adds to the value of the bacou. It 
lias been ascertained that in smoking bacon there is no loss of nutriment 
and the finished product is as digestible as fresh meat. The smoke has 
a distiuct antiseptic or preservative action and provides a x>rotecting 
cover whicili cheeks the action and growth of })utrefactive organisms 
and their processes and retards decomposition. The effect of all is 
imllified if the meat has not been properly dried before being idaced 
in the smoke house. The aim is to surround the bacon pie(?es with a 
dense smoke at a comiiaratively low temperature, w^hich should never 
exceed bO°F. during the period of smoking. 

(^jnstruction of a properly designed brick or iron smoke house 
may be worth while in some cases, but where a farmer only wishes to 
siuoke one or two pigs at a time an old galvanised iron tanlc (say 600 
or 800 gallons) would meet his re(iuirements. The top of the tank is 
cut out, battens on which to hang the bacon pieces placed across the 
tof>, and the whole covered wdth bags or tarpaulin. 

A well-spread sawdust fire about three inches dee]) is made in the 
bottom of the tank or smoke house. IMauy methods of creating siuoke 
are aiiplicable; sawdust (dried) with a few corncobs will answer to 
kindle the fire, with a good develoiunent of smoke without too much 
heat. Direct heat should be xu'evented from reaching any bacon that 
is hanging over the fire by having a slu^et of galvanised iron })laced 
on a column of loose bricks or stones. ' The smoke must be conveyed 
to the bacon cool, d'or if direct heat reaches the bacon the fat will melt 
and run and may cause loss of flavour, or fire. 

Colour. 

In deciding the length of time to leave the bacon in the smoke house, 
the colour desired must be considered. This is usually light brown or 
Ian, and to obtain it smoking may occui)y any period from one to two 
days. The character of the flesh, its thickness, &c., inquire to be 
estimated in order to obtain perfection in colour and flavour. When 
the desired colour is obtained, the tank should be uncovered or the 
door of the smoke house opened and the meat allowed to cool down 
before handling; from this time onwards the meat should be handled 
as little as possible, as the bloom” may be rubbed off. 

Smoked bacon will hang well in a smoke house until required, pro¬ 
vided reasonable care is taken to exclude insects and keep the place 
very dry, daik and cool. Any degree of dampness or moisture in the 
atmosphere in which bacon hangs will result in the development of 
luoiild. 
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ASTRONOMICAL DATA FOB QUEENSLAND. 

DECEMBER. 


Supplied by W. J. Newell, Hon. Secretary of the Astronomical Society of Queensland. 


TIMES OF SUJSTEISE AND SUNSET. 


At Brisbane. 


MINUTES LATER THAN BRISBANE AT OTHER PLACES. 


Day. 

Rise. 

Set. 

Place. 

Rise. 

Bet. 

Place. 

Rise. 

Set. 

1 

a.m. 

4.45 

p.m. 

6.28 

Cairns 

51 


Longreach .. 

44 

26 

6 

4.46 

6.32 

Charleville 

30 

24 

Quilpie 

Rockhampton 

33 

37 

11 

4.47 

6.35 

Cloncurry .. 

65 

35 

19 

0 

16 

4.49 

6.38 

Cunnamulla 

27 

32 

Roma 

19 

15 

21 

4.51 ! 

6.41 I 

Dirranbandi 

16 1 

22 

Townsville 

42 

8 

26 

4.64 

6.43 

Emerald .. 

28 

11 ! 

Wlnton 

1 52 

29 

31 

4.56 

6.46 

Hughenden 

49 ! 

1 

21 

Warwick .. ! 

2 

i 

6 


TIMES OF MOONRI8E AND MOONSET. 


At Brisbane. 


MINUTES LATER THAN BRISBANE (SOUTHERN DISTRICTS). 


Day. 

Rise. 

Set. 

Charleville 27; Cunnamulla 29; Dirranbandi 19; 

Quilpie 85; Roma 17; Warwick 4. 

MINUTES LATER THAN BRISBANE (CENTRAL DISTRICTS). 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

p.m. 

11.37 

а. m. 

12.09 

12.40 

1.11 

1.45 

2.23 

3-07 

3.59 

5.00 

б. 08 
7.19 
8,29 
9.34 

30.35 

11.33 

p.m. 

а. m. 

9.58 

10.56 

11..5.5 
p.m. 
12.54 
1.56 
3.01 
4.11 
5.24 

б. 38 
7.47 

8 49 
9.41 

10.24 

11.00 

11.32 

a.m. 

Day. 

Emerald. 

Longreach. 

Rockhampton. 

Wlnton. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

1 

6 

11 

16 

21 

20 

31 

14 

23 

30 

20 

11 

10 

19 

26 

14 

9 

19 

27 

30 

19 

29 

39 

46 

36 

26 

26 

35 

42 

29 

24 

35 

43 

45 

36 

4 

14 

21 

11 

0 

0 

10 

17 

4 

0 

10 

IS 

21 

10 

33 

45 

54 

42 

29 

28 

41 

49 

33 

26 

40 

51 

53 

41 

MINUTES LATER THAN BRISBANE (NORTHERN DISTRICTS). 

Day. 

Cairns. 

Cloncurry. 

Hughenden. 

Townsville. 

17 

J 2.28 

12.01 









18 

1.22 

12.30 


Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

10 

2.15 

12.59 










20 

3.10 

1.29 

1 

16 

45 

41 

60 

26 

46 

14 

37 

21 

4.06 

2.02 

3 

20 

35 

44 

55 

29 

40 

18 

30 

22 

5.02 

2.39 

6 

32 

24 

52 

46 

36 

31 

26 

21 

23 

5.58 

3 21 

7 

43 

10 

60 

37 

45 

23 

3r> 

10 

24 

6.50 

4.08 

9 

54 

2 

67 

32 

51 

17 

44 

3 

25 

7.3i» 

5.00 

11 

56 

3 

68 

32 

52 

18 

46 

4 

26 

8.24 

5,57 

18 

48 

12 

63 

38 

48 

24 

40 

12 

27 

9.03 

6.54 

16 

38 

23 

56 

45 

41 

30 

32 

20 

28 

9.38 

7'53 

37 

27 

29 

49 

50 

33 

35 

23 

25 

29 

10.11 

8.51 

19 

17 

38 

41 

57 

26 

42 

1.5 

33 

30 

10.41 

9.48 

21 

8 

48 

36 

62 

21 

48 

8 

40 

31 

1 11.11 

10.46 

23 

2 

55 

33 

67 

17 

52 

3 

45 




25 

3 

56 

34 

67 

18 

53 

4 

46 




27 

10 

51 

37 

64 

22 

50 

9 

43 




29 

20 

41 

43 

58 

28 

44 

17 

35 




31 

30 

31 

51 

51 

35 

36 

25 

26 


PlKUses of the Moo71.~~ Quarter, 3rd December, 2.22 a.m. ; New Moon. 9tb December, 

7.28 p.m, ; First Quarter, 36th December, 3.56 p.m. ; Full Moon, 24th Dec ember, 
8.23 p.m. 

On 22nd December at 8 p.m. the Sun will roach its greatest angle south of the 
Equator and will then rise about 25 degrees south of true east and true west respectively. 
On 4th, 17th and Slst December the Moon will rKse approximately at true east and set 
close to true west. 

ikfcrcMry.—An evening object all this month, setting 1 hour 35 minute.? afiter the Sun 
on the 1st, when it will be in the constellation of Ophluchus. On 15th December it will 
reach an angle of 20 degrees east of the Sun, when It will set 1 hour 20 minutes after 
sunset, and by the end of the month, In the constellation of Sagittarlu.?, it will set only 10 
minutes after the Sun. 

Yenua. —Too close to the Sun for observation at the beginning of the month, but may 
be observed low in the west at sunset at the end of the month, when it will set about one 
hour after the Sun. 

Mara .-—At the beginuing of the month. In the (constellation of Sagittarius, will set 
bet^ween 9.16‘ p.m. and 10.30 p.m., while at the end of the month, In the constellation of 
Lapricornus, will set between 8.56 p.m, and 10.15 p.m. 

Jupiter —^The dominating object of the evening sky now, is almost overhead at nightfall 
at the beginning of the month, when it will set about midnight. By the end of December 
it will set between 10 p.m. and 11.15 p.m. 

.. rise just after midnlj^hft at the beginning of the month and by the end 

^ before midni^t. On the morning of Ist January the Moon will 

pass close to Saturn. 





















THE CONSTELLATIONS. 

South Pole Regions. 

The grouping of eonatellatious in this area of the sky is of comparatively recent 
<late—within the last 300 years or so—and these did not receive names at the same 
time as groups in the more northern areas because these stars never rose above the 
horizons of early areas off civilisation, which were situated north of the Equator. 

The constellation surrounding the South Celestial Pole is Octans, named by 
Hadley. It is rather an inconspicuous group and unlike the constellation surrounding 
the North Pole, none of its stars are bright enough to be used as a guide, as is the 
Pole Star of the Northern Hemisphere, though two of its stars (Sigma, a fifth magni¬ 
tude star, just out of the range of normal vision, and another star of seventh 
magnitude) are very much closer to the Pole than the North Pole star. 

The constellations adjoining Octans are shown in the accompanying diagram. 
These include;— Eydrus^ the Water Snake, w^hich is on the meridian about 8 p.m. 
towards the end of December. Beta, a 2.9 magnitude star, is the nearest bright star 
to the South Pole and is 12 degrees away. »There are three other serpents in the 
sky—Draco, near the North Pole, Hydr^, and one held by Ophiuehus. The stars 
Alpha, Beta and Gamma are quite easily seen and form a large triangle. 

Musca, a small constellation situated at the foot of the cross. Alpha, a third 
magnitude star, Beta, a double star, Gamma and Delta aye all easily detected. The 
region around Alpha and Beta is very rich in small stars when viewed through field 
glasses. " ' 

Chamaeleon lies between Carina of Argo and the South Pole. It contains no 
stars greater than fourth magnitude, but they are a replica of the Little Bear of the 
Northern Hemisphere and the constellation was named The Little Dipper by early 
navigators and Chinese. 

TavO) The Peacock. The fourteen stars the region representing the tail are 
as glorious as the bird^s taU in real life. " * 

Indus, The Indian, joins Pavo and is on the meridian about 8 p.m. in the middle 
of October, while Apus, The Bird of Paradise, is seen from April to November 
during the evening. 

Toucanus, The American Goose, Volans, The Plying Fish, and Mensa, ThS 
Southern Ply, complete the circle around the South Pole. 
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Queenslond Certified Hybrid Maize. 

Part 3. Summary of Rules. 

F. B. COLEMAN, Standards Officer and Registrar, Seed Certification. 

T ee Seeds Acts, 1937 to 1941, provide machinery for the certifica¬ 
tion of seeds for sowing; a summary of the legislation, including 
regulations and rules, relating to the production of certified hybrid 
maize seed, follows. 

General. 

The purpose of certification of hybrid maize seed is to make 
l)rovision for the production of seed for sowing of known purity of 
hybrid and freedom from specified diseases. To further this purpose, 
tlie Acts provide for the formation of a Committee which may regulate 
and control the planting, growing and harvesting of crops for the 
f)urpose of producing certified seed. The Committee is assisted by a 
TTybrid Maize Seed Certification Sub-committee. 

The Committee has power to register an area of land for the 
growing of seed for certification and to approve or disapprove of the 
resultant crop. It may determine the procedure to be carried out in its 
production and, if satisfied as to the quality of the seed, authorise its 
certification. 

As mentioned in Part 1, before being included in the seed certifica¬ 
tion scheme a hybrid must show, in official tests conducted by seed 
certification officers over a period of at least 3 years, an increase of not 
less than 15 per cent, in yield of grain over the better open-pollinated 
varieties, except where a hybrid merits its inclusion for a special 
purpose such as early maturity. The hybrid must also at least equal 
the average of the better open-pollinated varieties in resistance to 
lodging and disease. The Committee examines all performance 
records. 

At present the following hybrids are eligible for certification:—Q23, 
Q431, Q462, Q467, Q499, Q629, Q658, Q692 (all of which are late 
maturing), and Q440, Q71fi, Q717, Q724, Q739, Q789, Q793, which are 
mid-season hybrids. » 

Probationary Grower. 

Before a grower engages in the production of hybrid maize seed, 
he has to serve a probationary period of one season. He is required to 
sow, cultivate, detassel and harvest eflSciently a crossing plot of approxi¬ 
mately one-quarter of an acre and provide, without cost, not less than 
twelve ear samples from each parent. 
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In the next season, if he plants seed from his probationary plot, he 
uses only seed produced on the ear parent. Where a firm, partnership, 
company, association or other organisation desires to produce hybrid 
maize seed, it has to nominate a i)erson to serve the period of probation; 
this person is then personally responsible for the production of hybrid 
jriaize seed by the organisation, and must be present as an active super¬ 
visor at all operations. Hybrid maize seed produced by a probationary 
grower will not be certified, and may not be sold or given away. 

Any person who, under the supervision of a commercial grower, has 
been engaged in the duties necessary for the production of two crops 
of hybrid maize may with the approval of the (^ommittee serve his 
probationary period on a portion of an area register(*d for the production 
of commensal hybrid maize and the product of smdi area may be sold. 

More than one ])erson associated with a producer may be nominated 
as a probationary gi’owx^r, but each t)erson must serve his probationship 
separately. 

The number of probationary growers accepted for training may have 
at times to be limited to the number that can be handled effectively by 
the available Departmental staff. 

Home Producer. 

Any person who has served a satisfactory probationary period and 
desires to produce hybrid maize seed for his own sowing only is termed 
a home producer. He will normally be supplied with only enough seed 
to sow a half-acre crossing plot, but, in special circumstances, he may 
be granted a larger allocation. Hybrid maize produced by a home 
producer will not be certified and may neither be sold nor given away. 

' Commercial Producer. 

Any person who has satisfactorily passed his period of proba¬ 
tion and who produces certified hybrid maize seed for sale is termed a 
commercial producer. 

Application for Registration of an Area. 

An application form for the registration of an area for the growing 
of certified hybrid maize should, when completed, be forwarded to the 
nearest seed certification oflScer. However, an area of land will not be 
registered unless Departmental supervision can be adequately carried 
out and the crop satisfactorily grown. The closing date for the receipt 
of an application for the registration of an area under this scheme m 
1st October. 

Eligibility of Land. 

Registration of land will be refused if it is infested with prohibited 
plants and/or diseases. It will be rejected also if it carried any maize* 
during the previous season. 

Isolation. 

A crop will be rejected for purposes of certification if it is grown 
within 20 chains of any maize, other than the pollen parent, that is 
producing pollen w^hile receptive silks are still present on the ear parent 
plants of the crossing plot. This includes the elimination of all volun¬ 
teer maize plants within the area of isolation and consequently may 
involve some co-operation with neighbours. 
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Seed Origin and Treatment. 

The seed used for sowing registered areas for the production of 
hybrid maize seed for certification will be supplied by the Committee 
through its agent, the l^Jant Breeder at the Agricultural College, Lawes. 

The Committee has power to refuse to supply any grower with 
parent seed for the production of hybrid maize seed, in the event of a 
grower doing any of those things whi(‘h he has contracted not to do. 
These include the sale of ear parent seed by a grower on ])robation or a 
home producer; the sale of seed from pollen rows as seed for sowing 
except as directed by the Committee; the harvesting for certification 
of ears from the pollen rows above a certain limit; continuing to detassel 
plantr or process maize seed from a field that has been rejected; removal 
of seed from a grower’s premises before it has been certified; and sale 
or distribution for sowing of any seed from a crossing field that has 
been rejected for certification. 

Notice Required from Growers. 

A grower is re(piired to give to the seed certification officer super¬ 
vising his crop not less than four days notice before flowering is antici¬ 
pated and before he intends to harvest, shell, thresh, clean,' machine- 
dress or pack. 

Inspections. 

Inspections arc made by seed certification officers before registration, 
approximately six weeks after the planting of the crossing plot, and at 
least twice during the flowering period. 

An insi)eetor or seed certification officer has power to enter and 
inspect any area for which an application for registration has been 
made; he may make a plan of the area to be sown and the surrounding 
land, and inspect any area which has been registered for the purpose 
of producing certified seed. He may also inspect the crop and all 
operations connected with the production of certified see^, remove for 
examination or analysis any samples of any plants or parts thereof, 
and have removed and destroyed all plants which may render the crop 
ineligible for certification. 

Crop Rejection. 

A crop will be rejected for certification if it does not satisfy all 
the requirements laid down, or if all plants showing undesirable varietal 
characteristics have not been rogued out. If weed growth prevents the 
inspecting officer from making a thorough inspection of the crop, or is 
likely to impair the quality and/or purity of the seed, the crop will 
also be rejected. 

Where the incidence of disease exceeds the tolerance laid down for 
any specified disease, or would adversely affect the yield or quality of 
the seed, the crop is rejected for certification. 

Where cultural and fertilizer practices and pest and disease control 
have not been carried out in accordance with instructions, and plants 
removed for reasons of disease incidence are not treated as directed, 
the crop will also be rejected. 

Where severe lodging and tangling, due to storm, straying stock 
or any other cause, render it impossible to identify different parents in 
any portion of the area, the seed certification officer may order the 
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grower to cut and remove all plants in such portion, so that the 
remainder of the crop may be certified if all other matters are in order. 
In all other cases rejection will apply to all of the area registered. 

A crop is rejected for purposes of certification if all tassels on the 
ear ])lants have not been removed daily. This is done preferably during 
the morning, before tliey have begun to shed pollen. If more than oue 
per cent, of tassels on the ear plants are shedding pollen at any one 
inspe<'tion, or more than two per cent, for all inspections, the crop is 
rejected. Each sucker tassel on the ear plants shedding pollen counts 
as one tassel and each incomplete tassel on the ear plants, part of which 
has been removed, if shedding y)ollen counts as one-half of one tassel. 

The number of ear plants that have pollinated is ascertained by 
counting 20 stalks per row in five seed rows, moving in a diagonal 
direction from row to row until 100 plants have been counted. Five 
separate counts of 100 ])lants are made, each covering appi'oximately 
one-fiftli of the field. 

J^>llen parent plants must be sown in separate rows from the ear 
])arent plants in crossing fields, and at least two border rows of the 
pollen parent are to be grown on each side of the crossing plot, other¬ 
wise the (»rop will be rejected. .Pollen rows, including border rows, 
must be distinctly marked at both ends of the field. 

Rejection will also result when any off-type or doubtful plants 
have not been rogued before they shed pollen, or if the number of ears 
missing from the pollen rows exceeds 4 per cent, at the time of the 
field inspection immediately prior to shelling, but this does not apply 
wlien pollen rows and stray ears are harvested first. 

Harvesting. 

The harvesting, threshing, cleaning, treating, machine dressing and 
packing of the seed, wherever applicable, is carried out under the 
supervision of and to the satisfaction of an inspector or seed certifica¬ 
tion officer. Machines suitable for the purpose are those which can be 
effectively and rapidly cleaned. 

All ears from the ear rows are harvested first, and all ears from 
the pollen rows and dropped ears left jn the field until all bags con¬ 
taining seed from the ear rows have been sealed. Alternatively, all 
pollen rows and stray ears may be ‘harvested first and isolated in 
^let'ordance with the directions of the seed certification officer so that 
all })ossibiIity of mixing is eliminated. 

All ears from the car rows are culled, so as to ensure that any 
off-types and all kernels affected by disease and/or insect attack are 
rejected. Reinoval of butts and tips is not imperative. 

Where shelling takes place, all other maize is either removed or 
sealed up. The sheller must be thoroughly cleaned, particular attention 
being paid to ensure the absence of other seeds. The bags are sewn 
and sealed as they come from the sheller. Temporary labels are ns^ 
for identification purposes pending purity and germination tests. 

Where it is necessary for the seed to be cleaned or machine dressed 
at a place other than on the property on which is was produced, the 
packages containing such seed are sealed by a seed certification officer 
prior to despatch. After arrival at their destination, the packages are 
opened and the seed cleaned or machine dressed, packed, sealed aud 
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labelled under the supervision of an inspector or seed certification 
officer. The seed is not available for sale until the final labels are 
affixed by a seed certification officer. 

All seed for certification has to be stored under approved 
conditions, and certified seed is packed only in clean, sound packages. 

At all stages between harvesting and packaging, precautions are 
taken to avoid contamination likely to impair the purity of the seeds. 

Where required, the grower sells seed maize from the pollen rows 
of crossing j)lots for \ise by the Committee at an agreed rate. 

General Standard. 

Before any seed is certified it must conform in all respects to tbe 
standards ]>rescrihcd l).v The Sreds Ae/.s, 1937 (o 1941 (Queensland). 
The prescribed minimum germination is 80 per cent, llowever, not¬ 
withstanding the fact that tlic seed con ('onus to the standards prcs('ribed 
by the Seeds Acts, sncli .mhhI must b(‘ free from impurities winch ran 
he reasonably removed. 

Identity of Certified Seed. 

Every ])ackage of certified hybrid maize seed can he easily 
i(l(mtificd by tlie following:— 

All jiai'kaj^es ar(‘ Mailed with a haul seal inijiressed as follows*' 



All packages have attached to them a printed certification label 
wiiich is supplied by the Department. The label shows:— 

The hybrid ; 

Districts for which it is recommended; 

Season growni; 

Registered area number; 

Sample number; 

Date; 

Signature of the seed certification officer. 

Irrespective of origin, seed contained in open packages must not 
be sold or offered for sale as certified seed. 

Sale of Certified Seed. 

The Department of Agriculture and Stock does not undertake to 
arrange for the sale of certified seed. 

The names and addresses of growlers of certified hybrid maize are 
available on application to the Department of Agriculture and Stock 
or the Plant Breeder, Queensland Agricultural College, Lawes. 

Costs. 

The cost of field inspections required in hybrid maize seed 
c«»rtification is borne by the Department of Agriculture and Stock. 


♦The number identifies the seed certification officer. 
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VMIABlt PRODyClION 


Cabbage# Cauliflower# and Related Crops. 

R. L. PREST# Senior Adviser in Horticulture. 

^^IIE cruciferous crops are of considerable importance economically. 

Some of the cultivated species grown as vegetables in Queensland 
are cabbage, cauliflower, broccoli, kale, Brussels sprouts, Chinese cabbage 
and kohl-rabi. All require the same general treatment in the field. 
With the exception of kohl-rabi, which is sown dire(*t in the field, the 
seedlings are usually raised in seed boxes or beds and later transplanted. 


Seed-beds. 

The seed should be sown in well-drained seed-beds with a deep and 
thoroughly worked soil. Seed-beds should only be moderately fertile, 
otherwise the young plants do not develop a good root system and are 
mh and difficult to transplant. If on the other hand the soil is very 
poor, a small quantity of fertilizer may be added to it about a week 
before sowdng the seed. 

After smoothing the surface with a rake, the bed should be firmed 
with a flat board, and the seed then sown thinly in shallow drills, not 
more than half an inch in depth and about four inches apart. After 
sowing the seed, the surface of the bed should be mulched with well- 
rotted leaf mould or old manure, or covered with bags, in order to 
retain the moisture in the soil and germinate the seed quickly and evenly. 
If bags are used, they should be removed immediately the young plants 
show above the ground. 

The young seedlings germinate in three or four days in warm 
weather but take from two to three .weeks during colder months. 
Approximately five to seven ounces of cabbage seed and four to six 
ounces of cauliflower seed provide enough plants for one acre. 

Seed-beds should be watered regularly, otherwise the growth of the 
young seedlings will be checked. When large enough to handle, the 
seedlings may be thinned to about half an inch apart; if allowed to grow 
thickly they develop into long, spindly, weak plants. 

If it is very hot during the middle of the day, shading may be 
necessary, but the covers should be removed as soon as the plants are 
strong enough to withstand the heat. Over-shading produces plants 
which are soft and difficult to transplant. 
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TRANSPLANTING. 

In from three to six weeks, according to the time of the year, the 
young plants should be large enough for transplanting. About a day or 
two b^efore transplanting, they should be hardened off by withholding 
water. Immediately before transplanting, however, the plants may be 
given a good watering as this will facilitate their removal from the seed¬ 
bed without excessive injury to the young rootle-ts. For preference, 
transplanting should be done during cloudy or showery weather. If 
weather conditions are unfavourable, the young seedlings should be 
watered in. As a further precaution, particularly if the plants are 
large, the top half of the leaves may be cut off to lessen transpiration 
until the new root system is firmly established. During transplanting, 
the roots of the young plants should be kept damp by standing them 
in a bucket containing a puddle of soil and water, or alternatively by 
keeping them in shallow trays which can be covered with wet bags. 

In planting, a hole is first made in the ground with a small hoe 
or by hand, and this should be deep enough to allow the roots of the 
seedling to reach the bottom. A little earth is turned in and the plant 
then drawn slightly upwards before pressing the soil firmly around it. 
This ensures that the main root is not doubled up. 

FERTILIZING. 

The application of fertilizers ensures quick growth of cruciferous 
eroj)s. There are a number of complete fertilizers on the market which 
have proved satisfactory. 

A 542-5 or similar mixture containing a fair proportion of organic 
matter such as blood and bone is recommended as a basal dressing- 
The rate of application varies in different districts, and actually on 
different farms—each experienced grower has his own views on the- 
matter—but 10 to 15 ewt. to the acre is a suitable dressing on most 
soils. The fertilizer is broadcast along the rows where seedlings will 
be jilanted later and scuffled in a week or more before transplanting. 

About four to six weeks after field planting, a side dressing of from 
8 to 10 cwt. to the acre of a quick-acting complete fertilizer with a 
formula somewhat similar to that used for the basal dressing may be 
given. At hearting, a dressing of 2 to 3 cwt. per acre of sulphate of 
ammonia or nitrate of soda is desirable. 

Cruciferous crops should be grown quickly without any check in the 
field, and this demands regular cultivation, frequent watering in dry 
M^eather, and correct fertilizer msage. 

The following table of approximately equivalent quantities of 
manures may be used by the small grower:— 
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CABBAGE. 

Climatic and Soil Requirements. 

The cabbage is a cool climate crop and makes its best development 
in those localities where it can ^ow to maturity under temperate con¬ 
ditions. In coastal Queensland, it is mainly a winter crop, but the season 
of production has been considerably extended by the introduction of 
suitable varieties. 

In the cooler climate of the Grajiite Belt, cabbage is grown as a 
summer cropj ip south-eastern and metropolitan areas near the coast 
(Plate 206) the crop is grown all the year with the exception of the 
hot summer months; in central and north Queensland the cropping 
period extends from late autumn to spring. 



Plate 206. 

A Field of Well’grQwn Cobboge ot Redlond Boy, near Briebane. Note the 
overhead Irrigation line. 

Spacing. 

Cabbages are transplanted to the field in rows not less than two 
feet six inches apart, the plants being one foot six inches or more 
apart in the row, depending on the variety used. In non-irrigated field 
crops, a wider spacing is sometimes desirable. 

Varieties. 

In coastal districts, early, quick maturing varieties are sown 
between January and April and the main crop varieties from Ma^y to 
June. In the cool temperate Stanthorpe area, seed may be sown from 
(‘arly spring to December. In central and north Queensland, seed 
planting may be done from February to July. 

Becommended varieties are:— 

Early .—Early All Head, Early Drumhead, Henderson's Suc¬ 
cession, Mid Season Market, and Copenhagen Market. 

Main Crop .—All Seasons, Select Succession, and Succession* 

North Queensland: Henderson's Succession and Bnhiuisen 
Glory. 
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Marketing. 

Cabbage should be marketed as soon as practicable after hearting, 
and only good firm-hearted heads should leave the farm. Care in 
handling is essential. When placed in bags for railing at least some 
of the outside leaves should be left on the heads to protect the hearts 
from injury. The heads should be packed in the bags as firmly as 
possible. 


OAULIFLOWEES. 

Climatic and Soil Requirements* 

The cauliflower is more exacting than the cabbage in its climatic 
requirements, and thrives best in areas where the later part of the 
growing period is cool and moist. Low temperatures during the early 
stages of growth may cause the plant to button or head prematurely, 
more particularly when varieties are grown out of season. Low humidity 
and wind are injurious. High temperatures during the heading period 
may make the curd yellow, *^ricey,’^ fuzzy’’ or ‘^leafy.” 

Spacing. 

Cauliflowers require a good deal of room to develop. Formerly 
large varieties were grown extensively, but the market now prefers the 
small, high quality types. The large, late-maturing varieties such as 
Phenomenal should be spaced not less than three feet apart in the 
row with the rows four feet apart. Smaller varieties such as Early 
Snowball should not be less than three feet apart in the rows with the 
rows three feet six inches apart. 



Plate 207. 

Aa Irrigocled Crop lit Which Rorvoitfaig How hogim. 
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Blanching. 

From the button stage onwards, the plants should be examined every 
few days in order to determine when the crop is ready for cutting. 
During such inspections any curds which are exposed to the sun should 
be protected by breaking one or two central leaves and drawing them 
over the developing curd; otherwise some discolouration occurs. This 
precaution may not be needed in self-covering varieties. 

Harvesting. 

The curds do not develop uniformly in all plants, hence the crop 
must be examined daily during the cutting period, as over-mature heads 
do not sell well. The heads are cut, trimmed and carted to a central 
shed, where they are packed and loaded on to motor lorries for market. 
Jacket leaves are trimmed sufficiently long at the harvesting to give 
good protection en route to market. 

Defects. 

The longer the curds are left after they are ready for cutting, 
the sooner they wilt after harvesting. Open, spread or broken curds 
are frequently the result of late cutting. 

‘'Riciness’' is a curd characteristic when the crop matures during 
exceptionally dry weather. The curd has a granular appearance, and 
is less compact than it should be. 



Plate 208. 

An Off'type Coulillower with Small Lnovm in thn Curd. This type often 
appears in crops grown from old seed, in out-of-season crops, and on soils 
deficient in molybdentim. 

Some varieties are subject to fuzziness’^; the curd appears velvety 
or fuzzy. This defect is most prevalent when the crop is grown under 
unfavourable conditions. ‘‘Leafy curd"’ (Plate 208), a defect in which 
green leaves appear between the segments of the curd, is genaraHy 
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attributed to poor seed, but the best strains may develop leafy curd if 
grown out of season when conditions have not been favourable. Leafy 
curd has also been described as one of the symptoms of whiptail, which 
is due to a molybdenum deficiency. 




Plate 209. 

CouUfiower Vorletlet. Top—A Snowball Type of Good Quality; Bottom—Early 
November, a Large Coarse Flowered Variety not Suitable for Queensland. 
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Varietiea, 

In the coastal districts, the seed of the early varieties is sown in the 
Jannary-Pebruary period, and main crop varieties between March and 
May. In the Stanthorpe area, seed may be sown from October to 
December. Recommended varieties are:— 

Early ,—Early Snowball (Plate 209), White Queen, and Pheno¬ 
menal Twelve Weeks. 

Midseason .—Phenomenal Pour Months and Hawkesbury Solid 
White. 

Late .—Phenomenal Main Crop and Phenomenal Five Months. 

BRUSSELS SPROUTS. 

Brussels sprouts are somewhat exacting in their climatic require¬ 
ments. They make their best development in a cool and equable climate. 
In Queensland, they are grown as an autumn crop, the seed being sown 
from November to January. The young sprouts reach perfection when 
hardened off by a sharp frost. The plants stand well with sprouts and 
under favourable conditions will carry through to September. They 
are a long season crop and hold the ground for five to six months. 

Spacing. 

Where irrigation is practised, the rows should not be less than three 
feet apart with two feet between plants in the row. Without irrigation, 
planting a little wider is recommended. Field planting after March is 
not recommended, as, if planted too late, very few sprouts are formed 
and the plants tend to run to seed. 

Harvesting. 

As the plants mature, the lower side leaves fade, and should be 
removed. The top growth should not be interfered with. It is necessary 
to keep the plants growing the side sprouts. 

Sprouts are ready to harvest 12 to 14 \veeks after i)ianting out. 
Picking should be commenced from the bottom of the plant, before the 
sprouts begin to open, when they are in a hard, firm condition. They 
should be graded for size and quality and packed in half-bushel cases 
for the market. 

Varieties. 

The variety Champion has done well in southern Queensland. 

BROCCOLI. 

There are two types of broccoli—the sprouting and the heading 
type. The latter is similar to, though quite distinct from, the cauliflower 
and it is only grown in Queensland on a small scale. 

The sprouting or non-heading type of broccoli is grown for the 
tender sprouts which arise from the axils of the upper leaves and from 
the terminal end of the main axis. These sprouts consist of immature 
green flower buds on a thick fleshy stalk. 

Spacing. 

The seed may be sown from January to March. When large enougli 
to handle, the seedlings are planted out in rows two feet six inches apart 
with the plants one foot six inches apart in the rows. 
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Harvesting. 

The growing period extends over a period of five months or more. 
The first pickings are usually made about four months after trans¬ 
planting. The heads should be harvested before the curd commences 
to break, and cut with only one or two of the youngest leaves. Secondary 
heads develop and successive cuttings may be made over a period of six 
weeks or more. 


Varieties. 

Green Sprout is a favoured variety in southern Queensland. 


CHINESE CABBAGE OR PE-TSAI. 

Chinese cabbage is an annual of which there are^two more or less 
distinct species, the Pe-tsai and the Pak-choi. The former resembles 
cos lettuce and forms an elongated compact head. The Pak-choi varieties 
resemble silver beet in their habit of growth; the leaves are long, 
shining dark green, oblong or oval. This type does not form a compact 
head. 

The Pe-tsai varieties are favoured for small market gardens, and 
Pe-king and Pao-ting are considered the best varieties for the home 
garden. 

Spacing. 

Seed may be sown during July and August for the spring crop, 
and again during January and February for the autumn crop. The 
general practice is to sow the seed in .shallow drills two feet apart, and 
later thin out the plants to about one foot apart in the rcrw. 


KALE OR BORECOLE. 

Th(' kale or borecole is distinguished mainly by its open habit of 
growth and does not form a heart. It is exceedingly variable in habit; 
plants may be tall to dwarf and the leaves are variously curled and 
dissected. Kale is chiefly an autumn, winter and early .spring crop. 
While very hardy and able to withstand cold w^eather conditions, it does 
not tolerate hot weather. 

Spacing. 

Seed may be sown between January and March direct in shallow 
drills with rows tw^o feet to two feet six inches apart. When established, 
the plants are thinned to one foot or one foot six inches apart in the 
rows. 

Harvesting. 

The first cuttings are made about four to five months after planting 
out. The loose leaves are used for cooking in the same way as cabbage; 
as soon as they are large enough they should be pulled from the bottom 
of the plants. Eventually the heads are taken. Plants from which the 
lower leaves were taken in the early winter will produce a crop of 
tender shoots in the spring. 

Varieties. 

A variety in favour with growers is Dwarf Green Curled. It is 
hai^dy and very tender when cooked. ! 
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EOHL-BABL 

The kohl-rabi, or as it is often termed, the turnip-rooted cabbage, is 
a vegetable combining the characteristics of the cabbage and turnip. 
The plant is a low growing biennial with small thin leaves. The stem 
is short and fleshy and the enlarged edible portion is entirely above 
ground. 

Planting. 

Kohl-rabi does not transplant readily. The seed may be sown at a 
depth of about half an inch during the late summer and early autumn 
in rows two feet apart. The plants are thinned out to eight inches 
apart in the rows later on. 

Harvesting. 

The bulbs should be ready for market in four to five months. They 
should be harvested when not more than four inches in diameter, as 
they become coarse and inferior when allowed to grow too large. 

Varieties. 

The large purple variety is most favoured by the home gardener 
because of its sweet flavour. The large green variety is, however, 
becoming popular; its flavour is much stronger than that of the large 
purple. 


HAVE YOUR SEEDS TESTED FREE 

The Department of Agriculture and Stock examines FREE OF CHARGE 
samples representing seed purchased by fanners for their own sowing. 

The somple submitted should be representatiy# of the bulk and a covering 
letter should be sOnt advising despotch of the somple. 



SEND YOUR SAMPLE TO—STANDARDS OmCER. 
DEPARTMENT OF AGRICULTURE AND STOCK. BRISBANE. 
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The Importance of the Ccdyx Spray in the 
Codling Moth Control ^ogromme. 

A. W. 8. MAY. Entomologist. 

DRIOR to the use of DDT for the control of codling moth* in 
* apples in the Stanthorpe District, mainly arsenate of lead and 
white oil were used in spray schedules. These materials were applied 
either separately or mixed, or the white oil was combined with nicotine 
sulphate. Normally, an arsenate of lead or an arsenate of lead-white 
oil spray was applied after petal fall but before the greater number of 
calyx cups had closed. This calyx spray has been regarded at 
.Stanthorpe and in some other apple growing regions as an essential 
feature of codling moth control. 

Since the advent of DDT the status of codling moth as a pest of 
apples in the Stanthorpe district has changed considerably. In recent 
years spring moth populations have been low (see Table 1) and 
where DDT cover sprays have been applied at approximately three¬ 
weekly intervals crop losses have been negligible. Extensive crop 
damage early in the season has decreased considerably in comparison 
with the seasons prior to 1947-48, when lead arsenate was in general 
use. The use of DDT, however, has raised other problems. In 
addition to the general increase of population of woolly aphisf and 
mites,!: the costs of spraying necessary to control pests have risen 
steeply. 

TABLE 1. 
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Experiments carried out in the Stanthorpe district during the 
past two seasons have been concerned with determining the most 
effective usage of DDT cover sprays for codling moth control, and with 
the relationship between the amount of DDT applied in a season anii 
the prevalence of other pests. While the possibility of reducing the 
number of DDT cover sprays without prejudicing codling moth control 
has been a feature of these investigations, the importance of the 
calyx spray when a suitable DDT cover spray schedule is adopted has 
been given attention. Trials covering this latter phase of the work 
during 1949-50 are reviewed here. 

1949-60 CALYX SPRAY EXPERIMENTS. 

Three similar experiments were commenced on Delicious apples in 
October. On two of the orchards DDT had been used during the 
previous season, thus reducing the likelihood of high spring moth 
populations. On the third orchard the 1948-49 crop was almost entirely 
destroyed by a severe last frost; only a few fruit matured on the 
trees and no sprays were applied. 

Each orchardist applied routine DDT cover spray schedule to all 
experimental trees after the following calyx treatments:— 

A. 0.1 per cent. DDT spray. 

B. Combination spray containing 3 lb. arsenate of lead and 

2i pints of white oil in 100 gal. of water. 

C. No spray. 

Results. 

At harvest, a sample of 100 fruit was picked from each tree and 
examined for codling moth infestation. The total crop per plot was 
also recorded. Table i summarises the results. (On orchards Nos. 1 
and 3, five trees in each treatment were harvested, but on No. 2 only 
four were harvested.) 

TABLE 2, 


Calyx Treatment. 

Orchard. 

Total Crop 
(Loose 
Bushels). 

Number of 
Fruit 

Examiriecl. 

Codling Me 

Blind Stings. 

>th Damage. 

Wormy. 

Pereentege 
of Fruit 
Damaged. 

DI>T .. .. 

1 

18 

600 

7 




2 

21 

400 

6 

i 



3 

16 

500 


•* 


Totals 


55 

1,400 

16 

1 

10 

Arsenate of 

1 

131 J 

500 

2 



lead-whit© oil 

, 2 

19 

400 ’ 

6 

i 



3 

19 

500 




Totals.. 


511 

1,400 

8 

1 

0-8 

No spray 

1 

121 

500 

1 




2 

17 

400 

8 

*2 



3 

22 

500 




Totals .. 


611 

1,400 

9 

, ''2,' 
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Discussion and Conclusions. 


;^v 


W These results are a typical example o£ the excellent control 
^obtained when a DDT cover spray schedule is used. The absence of 
Jarge differences between treatments indicates that calyx sprafys had 
no influence on codling moth control in those experiments. From 
observations, similar conditions exist on most orchards in the 
Stanthorpe district, but it should be remembered that the deletion 
of the calyx spray depends on spring moth populations remaining at a 
low level. 


The presence of the jiest during the previous autumn and the 
prevalence of overwintering larvae in trees should be used by the 
orchardist as a guide in deciding to ax>ply a calyx spray. It is further 
suggested that lure traps be placed in the orchard in early October. 
TMs will ijrovide a more deflnite indication of i)opulations 

actually present, and will also help in determining the corre('t timing 
of the first codling moth cover spray, which sliould be applied within 
three weeks of x>etal fall.. 
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Ellw’ood Bros., The Summit; J. Stringer, Axiplethorxie, and W. 
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TUBEBOnLOSIS.FBEE CATTLE HEBDS 
(AS AT 14th NOVEMBEB, 1950), 


Breed, 

Owner*8 Name and Address of Stud. 

Aberdeen Angus 

The Scottish Australian Company Ltd., Texas Station, Texas 

A.I.S. 

F. B. Sullivan, Fermagh,” Pittsworth 

D, Sullivan, Kossvale, vta Pittsworth 

W. Hensohell, Yarranlea 

Con. O’Sullivan, “ Navillus Stud,” Greenmount 

H. V. Littleton, ** Wongalee Stud,” Hillview, Crow’s Nest 

J. Phillips and Sons, ” Sunny View,” Kingaroy 

Ayrshire 

L. Holmes, ” Benreoula,” Yarranlea 

Friesian . .L 

C. H. Naumann, ” YarrabinO Stud,” Yarraman 

J. F. Dudley, Yarraman 

. t V 

i 

j 

W. E. 0. Meier, ” ICingsford Stud,” Bosevale, via Kosewood 

J. S. McCarthy, “ Glen ferin Jersey Stud,” Greenmount * 

J. F. Lau, ” Kosatien jfeey Stud,” Goombungee 

G. Harley, Hopewell# Childers 

Toowoomba M^t^ Hospital, Willowbum 

Farm Home fb? iBdyst Westbfiidk 

F. J. Cox and Sons, Crawford, Kingaroy Line 

R. J. Hrowne, Hill 60, Yangan 
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An Automatic Feed. Hopper. 

R. W. HEWmON (Cattle Huibondr^ Bronch) and B. P. BUDDIE.* 

L imited concentrate feeding of dairy cows in the bail has often 
been criticised by farmers because of the labour involved. Time 
lost in feeding is most important on farms where only one man is 
available to bail up, milk and feed upward of thirty cows on his own. 

One of the authors was in this position about two years ago, faced 
with the prospect of milking and feeding up to sixty cows. 

The automatic feed hopper described here and illustrated in 
Plates 210-213 was desired as an answer to the labour problem, and 
now sixty cows can be milked and fed in just over an hour. 


' Construction. 

For most efficient working, a reservoir for feed that only need be 
filled, at the most, once a day should be provided. In the case of this 
hopper, the reservoir was made from a five gallon tin which had 
previously contained rolled oats. However, any suitable container, 
preferably made of metal, could be used.. 




StIptHGMmL SHUTttB 
IMLAllGe» TO SHOVr 
CWT-QUT 


siDC View or tin ecHure 
ON SeCTlON 
Plate 210. 

DetoUe ei Beterrolr ottd Owt^t ^ 

'^Mr. iEuddle is a Maleny deity farmer who has devised or adoftod 
improved httsbaadry practices. ‘ ’'c 
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A strip 4 inches wide is removed from the bottom of the tin and 
the Oldening thus made placed over the entrances to the two chutes whiih 
run to adjoining feed boxes. The chutes and levers are for preference 
constructed of 1-inch pine. 



Plato ail. 

DotoUi of Food 8oM»or. 
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Pour inches below the exit from the tin is a sliding metal plate. 
This can be opened or shut to allow or block the passage of feed down 
the chute, and this is rehaotely controlled by a 1 in. x 1 in. wooden 
lever (A in Plate 211), which can be manipulated from the end of the 
dummy bail. There is a second sliding plate ten inches below the 
first, which is manipulated by another lever (B in Plate 211). The 
space enclosed by the two plates was constructed to hold two pounds 
of meal. However, the quantity of feed to be delivered can be altered 



Plate 212 

Position ol Food Hopport in tbo Dcdry Building. 


by raising: or lowering the position of the two plates so that the volume 
of the space between the two piiek is increased or decreased. Of 
course, this is only a volu^eWcmeasure and the weight deliveredi 
would alter with the texture of the feed; 

To measure out the given quantity of feedt lever A is pulled out 
to allow entrance of feed. When sufficient has entered the space, lever 
A is replaced in the closed position and lever B is pulled. This allows 
the measured quantity of feed to drop into the feed box. A double 
quantity can be delivered by , repeating th® pJ^Qcedure. 
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With this hopper, cows can be fed on a production basis rather 
than at a flat rate. If milk weighings were done, cows eould be divided 
into high, medium and low producer groups and fed accordingly. 
There is no trouble with the flow of grain, even bran running 
smoothly down the chute. 

The hopper described has been made to fit over the partition 
between two bails by leaving a slot between the two chutes. This 
allows for the removal of the whole structure for cleaning as often 
as is necessary, or for repair. 



Plate 213. 

iloppvr Showing lUivrvt^r Chutot and Food Box. 
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ANIMAI, HEAITH 


Yellow-wood Poisoning of Livestock. 

Prepared in the Division of Animal Industry. 

IP OR many years a condition of cattle, characterised by rapid wasting 
^ associated with blinking of the eyelids and a yellowish discharge 
from the inner corner of the eye, has occurred amongst herds 
depastured in the basin of the Pitzroy River. 

The seriousness of the condition varies from district to district 
and from year to year. In dry years, losses may be as high as 10 
per cent, of the stock on some properties, and in these circumstances 
the maintenance of herd numbers constitutes a serious problem. 

Surveys made by botanists and veterinarians a few years ago 
revealed that the distribution of the condition was closely associated 
with the occurrence of a small tree, commonly known as yellow-wood, 
which constitutes heavy scrubs in some areas. It had previously been 
shown that yellow-wood was poisonous to sheep and that affected 
animals suffered severe fits when given a sudden fright. 

It was decided, therefore, to conduct feeding trials with yellow- 
wood to determine if it was poisonous to cattle. Jt was found tliat 
young cattle which consumed yellow-wdod leaves for two or three 
weeks exhibited symptoms identical with those which were apparent in 
animals affected under natural conditions. 

The purpose of this article is to acquaint pastoralists with the 
appearance and distribution of yellow-wood and with the nature of tlie 
•‘onditions it produces in stock. 

APPEARANCE AND DISTRIBUTION OP YELLOW-WOOD. 

Yellow-wood is a large shrub or small tree of rather dense growth 
(Plate 214). The leaves are from one to two inches long, of a light 
green colour, and commonly borne in clusters along the stems. The 
flowers are insignificant and are carried on small spikes. The seed 
capsule is dry and its sides are extended into broad wings (Plate 215). 

The plant sends up suckers freely, and these tend to appear in 
groups around the base of the trunk. During the autumn and early 
winter, the leaves become distinctly red in colour and subsequently 
yellowish, when they fall. In dense yellow-wood thickets, the fallen 
leaves may provide quite a heavy ground cover. 

Yellow-wood occurs only in Queensland, where its distribution is 
restricted to the central and northern coastal and sub-coastal areas. It 
occurs at Rockhampton, and in the basins of the Sutton, Mackenzie, 
Burdekin and Belyando Rivers, as well as on the Central Highlands 
at Springsure. 



Plate 214 

A Yellow-wood Tree. 
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POISONING OP CATTLE. 

Sjnnptoms. 

Symptoms of yellow-wood poisoning of cattle are most commonly 
seen during dry weather; that is, between fJune and December. 

Cattle of both sexes and of all ages may be affected, but if animals 
exhibit symptoms at an early age, and do not succumb to their initial 
attack, they may become •''chronic wasters.'’ 

The first indication that animals are affected is a disinclination to 
move out of the shade. If forced to do so, they turn away from the 
sun and stand with eyelids only half ox^en and blinking continuously. 
There is a fairly coxrious flow of tears, which run down the side of the 
face and mat the hair. 

As the condition progresses, the animals hold their heads higher 
than usual, which gives the imxmession that they are "on the alert” 
(Plate 216). Animals affected to this extent are inclined to lift their 
forefeet higher than usual, as though there were some impairment of 
the vision. 

Sometimes the eyes become inflamed and ulcerated, and affected 
calves may go blind. The skin of the muzzle becomes dry and cracks, 
and affected beasts lick their nostrils rei)eatedly. If they refrain from 
doing this, a yellowish discharge is likely to encrust the nose. 

Feeding and cud chewing are usually depressed, but the animal 
does not lose its appetite completely. By this time, soft, doughy 
swellings may appear under the lower jaw, or in the brisket or fore¬ 
legs. These swellings are sometimes brief and their presence may pass 
undetected. 

Urination is more frequent than usual and sometimes there is 
continuous dribbling, which causes affected females to hold their tails 
in an arched position, while the skin about the escutcheon becomes 
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urine stained and scalded. Affected beasts may be constipated, 
particularly in the early stages. When swellings develop under the 
jaw or brisket, the faeces may be very soft. 



Plate 216. 

A Steer Aifected by Yellow-wood Poisoning. Note the typical stance— 
head elevated, ears at the alert and back arched; also the half-closed eyes and 
the ©ye discharge. 


Some animals have been observed to suffer from a form of 
i'ounder. They walk on their heels and their toes turn up as the horn 
grows long. 

Many cattleraisers differentiate the condition into a wet and a 
dry form. In the foriner, there is an at'ciimulation of fluid under the 
skin of the lower jaw, brisket or forelegs. Jii the latter type, there is 
marked aggravation of the eye symptoms, rapid wasting and early 
death. 

Sometimes relatively mild attacks appear to (-l(‘ar up teihporarily, 
particularly if late winter or early spring rains oeeiir whieli produce 
a reasonable flush of grass and herbage. Recovery is seldom complete 
and it is uniusual for cattle which have been affected to fatten beyond 
'‘forward^’ store condition. 

In particularly severe outbreaks, yellow-wood poisoning usually lias 
a fatal ending, death occurring in from one to two months after 
symptoms are first noted. Plate 217 shows an advanced ease of yellow- 
wood poisoning. 
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Plate 217. 

Ao Advanced Cose of Yellow-wood Poisoning. Note the emaciation, the half- 
closed eyes, and evidence of scouring. 


t 

Post-Mortem Findings. 

Identical post-mortem findings have been made in cattle suffering 
from yellow-wood poisoning under both paddock and ex}>erimental 
conditions. The carcase is usually emaciated, but in '‘wef cases there 
may be considerable swelling of tissues just under the skin of the 
lower jaw, the brisket and the forelegs. These swellings might also 
involve the wall of the fourth stomach. A yellowish-white fluid 
exudes from its cut surface, which presents a marbled, jelly-like 
appearance. ^ 

There may be some patchy areas of inflammation along the 
intestines, but these are rather variable. 

The kidneys show the most marked changes, and it is here that the 
greatest damage is done. Although their sliape and size remain 
unaltered, they show a peculiar discolouration, which ranges from 
greenish-blue to slate grey. The Jtidneys consist essentially of a series 
of filters through whi('li ^\aste products in the blood are passed, ready 
for excretion through the normal channels. The poison in yellow-wood 
damages these filters, and as a result they allow some of the nutrients 
essential for the growth and maintenance of the animal to escape. 
This is why animals affected by yellowy-wood poisoining either lose 
condition or tend to remain stunted. Unfortunately, the damage to the 
kidney is irreparable, and although these organs have tremendous 
reserves, it is difficult for them to adjust themselves to extensive 
damage. 
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In some chronic eases the urinary bladder is markedly enlarged 
and the walls are damaged. 

Factors Influencing Poisoning, 

Many variations have been noted in the conditions under whicdi 
yellow-wood poisoning oeenr.s in grazing cattle. These have been 
related to the following factors:— 

(1) Differences in the density of yellow-u^ood trees :—It is well 
Icnown that the density of yellowy-wood varies from paddock to paddock 
and from property to i)roperty. There may be as many as 4,000 trees 
per acre in thick scrubs, and as few as 20 trees to the acre in paddocks 
wdiere the plant occurs sparsely. Yellow'-wnod gives the appearance of 
being a “ leafytree, but it w^as surprising to find during the feeding 
trials that a well-growui specimen produces only a few^ pounds of 
green leaves. A kerosene tinful of leaves seldom weighs as much as 
3 lb. unless they are packed very tightly. Only four or five tinsful of 
leaves could be collected from quite a large tree. This means that the 
irees must be fairly dense before cattle can get sufficient yellow-w^ood 
to affect them adversely. 

(2) Stocking rates :—If paddocks containing dense yellow-wood 
scrubs are stocked heavily, the cattle soon eat out the more palatable, 
nutritious grasses, and they are then forced onto the yellow-wood. 
Because of this, paddock management is particularly important in 
preventing the condition. 

(3.) Seasonal conditions :—There are two aspects of the seasonal 
conditions which are important. These may be classified as— 

(а) The long range climatic influences. 

(б) The w^eather during the year. • 

The climate year-in-year-out influences the type of plant 
community wdiich occurs in any distrhd. Quite noticeable differences 
occur in the average annual rainfall and in its distribution in the 
areas where yellowy-wood occurs. The country just west of Rock¬ 
hampton enjoys a better rainfall distribution tlian that near Clermont 
or Springsure. In addition, it is appreciably warmer during the 
winter near the sea than it is on the central highlands. As a result, 
the pastures in the Rockhampton area respond better to winter rains 
and the cattle enjoy a more even })lane of nutrition than those further 
west. These differences also influence the amount of yellow-wood the 
cattle may eat during the drier part of each year, and are probably 
part of the explanation wdiy yellow-wood poisoning is seen less 
frequently amongst herds nearer the coast. 

The weather during each year exerts a similar but more specific 
and localised influence, and property owners should not overlook the 
relationships betw^een rainfall and temperature in determining plant 
growth and the plane of nutrition enjoyed by grazing cattle. 

It is not eavsy to forecast the circumstances in wffiich yellow-wood 
poisoning will occur under field conditions. It is wyell known that 
cattle are more likely to be affected during dry years or towards the 
end of wdnter or during the spring of each year. The stocking rate, 
the density of the yellow-wood trees, the prevalence of nutritious 
grasses, and the weather from week to week, all exert their influence 
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POISONING OF SHEEP* 

Yellow-wood poisoning of sheep is not characterised by the 
wasting that is so typical of its manifestation in cattle. Affected 
sheep appear quite normal until they are disturbed, when they exhibit 
unusual fit-like seizures which may last for up to a minute. The 
affected animals fall to the ground, with their legs protruding stiffly 
(Plate 218) and with their heads drawn back. The breathing is 
irregular and there is a tendency to grunt and gasp for breath. 



Plate 218. 

Sheep in Fit-like Seizures Caused by Yellow-wood Poisoning. 


As the fits pass off, the sheep regain the standing position,, 
rlthough they are unsteady on their legs*for half a minute or so. Tiiey 
tlien walk away quite noruuilly. 

There is practically no abnormality characteristic of the yellow- 
wood poisoning of sheep wdiich can be found on post-mortem 
examination. A bluish-grey colour lias been noted in the kidneys of 
some animals, but this is variable. However, the poisonous principle 
appears to aficet the nervous system, but sheep will recover if they are 
fed a diet free of yellow-wood. 

Yellow-wood poisoning of sheep is important because animals may 
take fits as they approach water or get (mst in some other awkward 
position and subsequently succumb from misadventure. 

FEEDING TRIALS WITH YELLOW-WOOD. 

Feeding trials with sheep were conducted in the Emerald district 
in 1934, and with cattle in the Clermont district in 1944. In both 
cases, symptoms identical with those observed under field conditions. 
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were observed. A microscopic study of the kidneys of cattle used in 
the experiments revealed changes identical with those seen under field 
conditions. 

In the feeding tests at Clermont, the disease was reproduced in 
r11 eleven cattle which ate varying amounte of yellow-wood, whereas 
nnimals in adjacent pens, which were fed lucerne and cereal hay or 
chaff, were unaffected. 

In the majority of the animals fed yellow-wood, the apx)etite was 
•depressed after about two wrecks, when the daily intake of leaves 
decreased from 7 lb. to 4 lb. per day. Rapid blinking was noticeable 
by this time. After about one month \s feeding there was obvious 
loss of condition and urination was frequent. After six weeks' feeding, 
the animals were so emaciated that they found it difficult to stand, and 
by this time the skin of the nose was cracked and yellow. From these 
trials, it became apparent that as little as from 4 to 5 lb. of yellow- 
wood leaves eaten daily was sufficient to produce severe symptoms in 
from four to six weeks. Sheep were affected within three to four 
weeks. 


PREVENTION OP YELLOW-WOOD POISONING. 

Because of the severity of the damage caused to the kidneys by 
yellow-wood poisoning, it is difficult to treat affected animals. Property 
management should aim at keeping cattle and sheep oft’ yellow-wood 
•country during the drier periods of the year. This means that they 
iihould be moved to yellow-wood free areas by June or July in the 
majority of seasons. 

If it is not possible to unstock the ])addocks in which yellow-wood 
occurs, the minimum nuniber of animals should be grazed in them, 
Rud where possible, rotational grazing should be practised. 

Owing to its density, the control or eradication of yellow-wood 
would be expensive on a number of proi)eities, and can only be 
recommended where local conditions would make it practicable. 


A SPECIAL RADIO SERVICE FOR FARMERS 

★ ★ 

The COUNTRY HOUR, a special service for farmers, 
is broadcast DAILY through the National and 
Regional Stations from 12 to 1. 
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Infectious Pneumonia of Swine. 

A. K. SUTHERLAND, Senior Veterinory Pathologkt, 

Animal Health Stotion. YeerongpiUy. 

T he financial success of pig raising depends to a great extent on 
preventing losses from deaths and sickness. Many pig raisers 
would be surprised if they kept records of the number of pigs born, 
the number weaned and the number marketed from their herds. The 
heaviest mortality occurs in the first w^eek of life, but from the financial 
aspect infectious pneumonia is the more serious problem because it is 
prevalent among older, and therefore more valuable animals, namely 
weaners from 10 to 16 weeks of age. 

Infectious pneumonia is prevalent in most parts of Queensland; 
there are few herds that have not been affected at some time or 
another. Pneumonia kills many pigs, but even greater loss results from 
waste of feed and labour on pigs that remain unthrifty or worthless 
for months after an attack of the disease. 

Causes. 

A number of miero-o-rganisms (or germs) can cause infectious 
pneumonia in pigs. The bacterium known as Salmonella cholerae-sim 
falso called Salmonella suipestifer) is the one most often found in the 
lungs of pigs in the acute fatal type of pneumonia. In some cases other 
bacteria, especially Fasteurella suisepticay are present, either alone or 
with S, cholerae-swis. In yet other cases, none of these bacteria are 
present, and it is thought that these eases are caused by another 
infectious agent, probably a virus, although there is no clear i)roof of 
this. 

The bacterium, Salmonella cholerae-suis, which is so often associated 
with infectious pneumonia, can cause another type of disease in the 
pig~j)aratyphoid or salmonellosis. This is a disease in which the 
bacteria invade the blood stream and kill the pig after a short illness. 
Some cases of infectious pneumonia end in this way when the salmonella 
bacteria invade the blood stream frojn the lungs. Furthermore, 
/S. cholerae-snis^ can intect the bowel, producing the disease called 
necrotic enteritis in which severe diarrhoea is a feature. Thus, in out¬ 
breaks of infectious pneumonia some pigs may die after a brief illness- 
paratyphoid and others may exhibit diarrhoea due to necrotic 
enteritis. 

Symptoms. 

The symptoms are those of fever and pneumonia. The affected pigs 
are dull and disinclined to move about. They are usually thirsty but 
they have poor appetites. Severely affected pigs cough frequently and 
breathe rapidly, but in milder cases these symptoms may be shown oi^ly 
after exercise. There is often a discharge of pus or mucus from the 
eyes and nostrils. 

The pigs quickly lose weight and become weak. Death may occur 
one to two weeks after the disease commences. 

Some pigs make a good recovery if they are well fed and cared 
lor, but the majority remain unthrifty and stunted for weeks after the- 
acute stage ot the disease has passed. The chances of complete recovery 
are enhanced if correct sulphonamide treatment is commenced in the 
early stages of the disease. 



1 Dec., 1950.] Queensland agricultural journal. 


341 


Post-Mortem Findings. 

Healthy lung has a salmon pink colour and a soft spongy texture, 
and floats in water. In pneumonia, the lung tissue is firm or even 
solid, and sinks in water. The colour is dark red in the early stages of 
the disease, and later it becomes greyish, then creamy or white. Some¬ 
times there is fluid in the chest cavity, and occasionally the lungs adhere 
to the chest wall. The sac around the heart may also contain fluid. 
Within the lung tissue there are usually many small abscesses con¬ 
taining yellowish pus. 

The lymph nodes at the base of the windpipe are usually swollen 
and juicy. The liver is dark red or purple and there are often many 
small haemorrhages in the kidneys. 

Diagnosis. 

The symptoms of pneumonia are usually easy to recognise, but it 
is sometimes necessary to exercise the pig to detect the coughing 
and panting. The diagnosis can be confirmed by post-mortem examina¬ 
tion. The 'firm, discoloured lung tissue affected with pneumonia is 
easily seen and felt. 

Although infectious pneumonia is a prevalent disease in pigs after 
weaning, it is uncommon in suckers. The harsh dry cough often seen in 
suckers is usually caused by larvae of the large roundworm {Ascaris 
himbricoides) migrating through the lungs. 

Swine influenza is another disease that causes pneumonia in Queens¬ 
land, but it affects suckers rather than weaners. It spreads rather 
rapidly through all the youngsters in a herd and produces a cough, 
discharge from the eyes and nose, and sneezing. 

It is sometimes said that even health}^ pigs cough when they are 
fed dry feeds, such as (‘rushed grain, hut this is incorrect. 

If there is any doubt about the diagnosis or the action to be taken 
to control an outbreak of disease, then a private veterinarian or an 
officer of the Department of Agriculture and Stock should be consulted 
without delay. 

Sources of Infection. 

Pigs that recover from pneumonia may harbour the disease for a 
long time, even though they appear healthy. Such animals are called 
carriers. They discharge infective material in the sputum brought up 
from the lungs, and perhaps also in their dung and urine. The germs 
are killed in a few hours by sunlight, dryness, heat or disinfeedants, so 
they do not survive long in dry exposed situations. They will survive, 
however, for many weeks in moist or wet shaded places. 

The chief source of infectious material is an infected pig—either 
a visibly sick pig or a carrier. Infc^ctious pneumonia is therefore usually 
brought into healthy herds by purchased pigs. Stores purchased from 
saleyards are especially dangerous and breeding boars and sows can 
also infect a clean herd. 

Pigs contract the disease by inhaling minute droplets of infected 
sputum or by eating or drinking material contaminated with the sputum 
dung or urine of sick or carrier pigs. 

Uncooked pork scraps or butcher’s offal may also introduce 
infectious pneumonia into a piggery, and for this reason as well as 
others it is required under the Diseases in Stock Acts that, all offal and 
garbage fed to pigs shf^ll be thoroughly boiled. 
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Conditions That Predispose Pigs To Infection. 

Outbreaks of infectious pneumonia occur occasionally in herds kept 
under good conditions, but the disease is certainly more prevalent and 
more troublesome in herds kept in insanitary quarters. When the disease 
is brought into an insanitary piggery, the yards, troughs and sties soon 
become loaded with disease germs. The micro-organisms that cause 
infectious pneumonia are destroyed by sunlight and dryness, but they 
can live in moist shaded places. Thus, herds exposed to low lying, 
muddy or ‘'pig sick^’ yards, dirty wallows, or old wooden sties, are 
predisposed to attacks of infectious pneumonia. 

On the other hand, it has sometimes been noted that pneumonia 
is prevalent in areas which have experienced a long dry spell as a result 
of which yards and houses have become very dusty. In these instances 
it is felt that the predisposing factor is the irritation of the lungs caused 
by inhaled dust particles. 

Overcrowding also predisposes a herd to infectious pneumonia 
because it facilitates the spread of infection from one animal to another. 

Pigs that are fed a ration deficient in protein or minerals or 
vitamins have a low resistance to disease. Green feed is particularly 
important to ensure a supply of vitamins. If good young green pasture 
is not available, then high quality leafy lucerne chaff should be fed; 
this is especially important for pregnant or lactating sows and for 
weaners up to about 70 lb. liveweight. 

The pig does not adjust itself to extremes of heat and cold as well 
as other domestic animals, and it is the opinion of some authorities 
that wide variations in environmental temperature increase the 
susceptibility of the pig to pneumonia. Day to day temperatures some¬ 
times vary tremendously in the autumn and spring of the year, this being 
especially so in elevated areas some distance from the coast. It is 
therefore probable that, even in Queensland's generally warm climate, 
many herds would be benefited by a better type of housing which would 
assist pigs to withstand marked changes in temperature. 

Ill health, however mild, due to internal and external parasites, 
other infectious diseases or malnutrition may have a bearing on whether 
a pig withstands or succumbs to exposure to infectious pneumonia. 

Herds maintained by buying store pigs for fattening are in constant 
danger of becoming infected with pneumonia through the introduction 
of carrier or diseased pigs. High standards of feeding and sanitation 
are needed to minimize losses in such herds. 

Treatment. 

Certain sulphonamide drugs are effective for treating infectious 
pneumonia provided treatment is commenced in the early stages of the 
disease. Further, the proper dose, according to the weight of the pig, 
must be given regularly each day for the prescribed period. 

Sulphamezathine is the preferred drug. Sulphamerazine is almost, 
if not equally, as good, while sulphapyridine has also given satisfactory 
results. The recommended treatments are;— 

(a) Sulphamezathine or sulphamerazine in the form of powder 
or 0.5 gram tablets administered once daily by mouth as 
follows: 1st day—1 gram for each 10 lb. liveweight; 2nd to 
4th days—1 gram per 15 lb. liveweight. 
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(&) Sodium sulphamezathine in the form of 33| per cent, solution 
to be injected subcutaneously once daily at the rate of 3 c.c. 
per 15 lb. live weight for 3 to 4 days. 

(c) Sulphapyridine in the form of powder or 0.5 gram tablets 
administered by mouth at the rate of 1 gram per 20 lb. 
liveweight per day divided into two doses (morning and 
evening) each day. The initial dose on the first day should 
be a double dose. Treatment is given for 3 to 4 days. 

The sodium sulphamezathine solution is injected with a sterile 
hypodermic syringe. There are several ways to give the treatments that 
arc administered by mouth. The best method is to mix the powder or 
crushed tablets with milk or water and give it as a drench. In the 
case of small ])igs, the mouth can be lield open with a metal gag while 
the tablets are platted on the back of the tongue with long forcei)s. 
Large or intractable pigs can be treated by mixing the drug with a 
small amount of milk lliat the pig will drink quickly when hungry— 
])rovided, of course, that sickness lias not abolished the aniinars 
appetite. 

How to Deal with an Outbreak. 

'When the disease breaks out in one or more gi'oups of pigs, leaving 
other gi’oups unaffected, then the sick grou|) should be held, in isolation, 
f)referably by moving the healthy groups to new quarters. It is some¬ 
times xiossible to quarantine an affected group by vacating the adjoining 
pens or yards. 

Early treatment with one of the sul])lioiiamides described above is 
recommended, because it reduces the death rate and it saves many x^igs 
from becoming unthrifty culls. Depending on the severity of the 
outbreak, one can either treat the whole of an affected group, or one (tan 
remove the sick pigs each day to a hospital pen for individual 
treatment. 

Seriously affected x^ig**^ rarely make a satisfactory recovery and they 
are a prolific source of infection, so they should be destniyed. The 
carcases should be burned or buried. 

All the wet or muddy patches in the yards should be either drained 
or filled in. Concrete wallows can be drained and cleaned, but any other 
type of wallow should be drained and then allow^ed to dry out. 

Tlie disinfectant action of sunlight should also be utilised. This 
('.an be done by removing rubbish and lopping trees and perhaps by 
lifting the roofs of sheds. Clean metal or concrete surfaces can be 
disinfected with ('hemi(*als, sucli as 5 x)er cent, lysol or 5 per cent, caustic 
soda, but disinfectant solutions cannot be relied upon to kill germs in 
wood, soil or organic matter. Metal or concrete troughs should therefore 
be cleaned and disinfected, but wx)odeii troughs should be burned. All 
litter and rubbish should be removed from the yards, then burned or 
disposed of where it will not be accessible to x^igs. 

The sick pigs and all pigs that have had contact with them should 
be held in (xuarantine and then sold for slaughter as soon as they are 
marketable. There are likely to be carriers of infection among the 
recovered pigs even tliough they may have received sulphonamide 
treatment. 

The most important x^oint of all, however, is that an attempt should 
be made to rear the succeeding generation of pigs free of pneumonia. 
The desireci breeders are healthy sows that have not previously had an 
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attack of pneumonia. These sows should be isolated from the rest of 
the herd, particularly when they are pregnant and when they are rearing 
litters. This breaks the cycle of infection from the carriers among the 
older stock back to the susceptible young pigs. When these young pigs 
are weaned they should run with, others of their own age, and again 
they should have no contact with the older infected stock. There is an 
odd carrier sow that will transmit infection to her litter and so cause 
a breakdown in the eradication plan, but it is usually possible within 
a few generations to eliminate pneumonia from a herd by this procedure. 

To carry through this plan, appropriate pen and pasture accom¬ 
modation is essential for keeping the different age groups segregated. 
When the older infected stock are sold for slaughter, the yards they 
have occupied should be cleaned and disinfected as described above. 
If the yards are dry, and if they are left vacant for about a month to 
allow infection to die out, they can be used for the young replacement 
stock. 

Prevention. 

In view of the grave risk of introducing infection with pigs bought 
from saleyards or from herds that are not unquestionably free of 
pneumonia, every pig raiser should aim to breed his own pigs. The 
owner of a disease-free herd should take particular care to avoid intro¬ 
ducing infection by either direct or indirect contact with other herds. 
If it is necessary to introduce new breeding stock, then they should be 
carefully selected from a disease-free herd, and they should be held in 
quarantine for at least a month before being allowed to mingle with 
the home-bred stock. 

Herds maintained by purchasing stores from many sources (;an 
hardly escape infection. The chances of infection are reduced to some 
extent by avoiding introduction of all pigs that have had contact with 
animals showing a cough, discharge from the eyes or nose, diarrhoea or 
unthriftiness. In j^ny case, high standards of sanitation and feeding are 
needed to minimize losses in herds of this type. 

Large roundworm infestation should be controlled by sanitation and 
sodium fluoride treatment, because the larvae of this worm migrate 
through the lungs, and the damage they do probably facilitates the 
establishment of infectious pneumonia in the devitalised lung tissue. 

It will be apparent also, from the discussion of predisposing factors, 
that, to prevent infectious pneumonia, feeding and sanitation should be 
good, and the housing should protect the pigs from exposure to wide 
variations in temperature. 

The most important point, however, and one that cannot be over- - 
emphasized, is that each new generation should be reared as a disease- 
free unit by segregating breeding sows, suckers and weaners from the 
older potentially infected stock. 

Although vaccines for infectious swine pneumonia are marketed 
under a variety of names, such as swine plague vaccine, suipestifer 
vaccine, and contagious pneumonia vaccine, they are not effective in 
preventing the disease. 
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^ Pig Farm 


The Bacon Pig. 

F. BOSTOCE« Officer in Charge. Pig Branch. 

'T'HE pig industry to-day is beginning to receive the close attention 
'*• of farmers which it should have been given years ago, instead of 
being looked upon as a side-line to dairying. However, it must be 
realised that the day of ''hit and miss'' methods in building up a 
successful local and export trade has gone forever. In these times of 
keen competition success can only be attained by farmers who are 
prepared to study the de^mands of the consumer and realise that a first 
class product cannot be produced from a second class pig, no matter 
how efficient factory management or cure may be. 

Much depends on the careful selection of boars and sows; therefore 
w’hen choosing breeding stock, very careful consideration should be 
given to their selection. It is very true that far too many pigs of wrong 
type are brought on to farms where brood stock selection has not 
received proper attention. 

To assist in this selection of breeding stock the conformation of a 
bacon pig should be better understood and the following features, 
starting at the head and working back through the body, should be 
considered:— 

Head with Jowl and Neck, which consists largely of bone and is 
of low value, should be light, with no coarse fat at the jowl 
or neck. 

Shoulders and^ Fore End should be light, free from wrinkles and 
coarseness. The collar consist largely of overlapping 
muscles and gristle and is a cheap cut. 

Back should be long and level; it demands a high price per lb. 
and length means quantity, while level denotes weight and 
depth of loin. The fat should not exceed inches at any 
point. 

Sides should be level and moderately deep. Distention of the 
lower part is accompanied by thin belly cuts, while a 
moderately deep side affords good depth of prime back cuts 
and undercuts. 

Underline should be straight. The thin streak and flank cuts 
are not unduly distended or thin. 






Pla% 219 

Correct type Baconer, 
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Belly should be thick in flesh, because the value is increased by 
thickness. 

Flank should be thick and handle firm and should be in line with 
the sides. 

Ham should be broad, wide, and deep to the hock, ^hese 
characteristics denote plenty of flesh. No depression should 
be visible at the tail, as it indicates excessive fat. 



Plate 220. 

Comporifon in CccrcciM 
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Tail should be set high, which denotes a higher proportion of 
flesh than when set low. However, a tail set too high 
indicates excessive backfat. 



Plate 221. ’ 

Comporlson of Fot Derelopmexit. 



1 Dec., 1950.] Queensland agricultural journal. 349 

Legs should be set wide apart and the pig stand well up on its 
toes. 

Bone should be fine, which indicates quality and does, not detract 
from weight. 

Skin must be free from coarseness and wrinkle. 

Hair should be fine, indicating breeding. 

Now, consider briefly the pig after slaughter, by a description of 
the main carcass points, which may be divided into three sections. 
1. Marketing points—colour, skin and dressing; 2. Breeders’ points by 
inspection; and 3. Breeders’ points by measurement. (Hammopd 
System.) 

Marketing Points. 

Colour should be a clean fresh white; dark colouration due to 
pigmented skin, sunburn before slaughter or excessive 
drying in storage should be avoided. 

Skin should be smooth and not too thick or coarse. 

Dressing. —Bruises and weals due to fighting before slaughter, 
hits from sticks, kicks when loading, or bruises from fighting 
in truck or lorry should be absent. There should be a 
complete absence of hair or scraper cuts. 

Breeders’ points by inspection. 

Hams. —The bone should be fine and ham well filled out with 
lean meat; the space between the legs U rather than 
V shaped. 

Shoulders. —These should be light in proportion to the rest of 
the carcass, because it is a low priced cut. 

Streak. —Not only should the belly be thick, but it should contain 
a high proportion of lean meat. 

Breeders’ points by measurement. 

Body Length. —This is measured from the edge of the pubis 
bone to the junction of the sternum with the first rib. It 
gives a measure of the length of the valuable loin joint 
which can be cut from the carcass. A high proportion of 
this to the weight of carcass as a whole increases the value 
for cutting purposes. 

Leg Length. —This is measured in a straight line from the 
edge of the pubis bone to the tip of the toe. When taken in 
relation to weight of carcass, it gives a measure of the 
amount of bone in the carcass. 

The side is now cut through at the level of the last rib. This position 
was selected, because not only does it expose the most valuable part, but 
also the latest developing part of the carcass, thus affording the best 
index of the state of the development of the carcass as a whole. 

Eye Muscle of Loin. —Maximum depth of eye muscle, the 
measurement of which is taken at right angles to the long 
axis, and as near to the centre as is practicable. This gives 
the best measure of lean meat throughout the carcass. 
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Back fat ,—This is measured 11 inches from the middle line, with 
one point of the calipers at the edge of the eye muscle and 
the other just on the inner layer of the skin. This gives a 
better measure of the amount of fat in the carcass than does, 
the measurement of the fat at the shoulder, because it is the 
last part of the back to develop. 



Plate 222. 

Hammond System oi Corcase Judging, 


Having considered the conformation of the different parts of the 
bacon pig, sight should not be lost of the fact that good conformation 
does not altogether denote good quality meat, which so largely depends 
OH feeding. 

Breeding exerts the greatest influence on the general conformation, 
but feeding influences the quality of the flesh, also colour and texture 
of the meat and, to some extent, the quality of the bone. 
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Queensland Butter Production, 1949>ld50. 

PREPARED BY THE DIVISION OF DAIRYING. 

T'lTE output of Queensland butter factories for the year ended 30th 

June, 1950, was 107,958,527 lb. Seasonal conditions were good 
throughout the year and the third successive increase in production 
since the serious drought of 1946-1947 was recorded. The graph in 
Plate 223 shows the fluctuations in annual production since the record 
year of 1938-1939. 

The system whereby the price received by dairymen is based upon 
the estimated cost of production is still in operation, and consequent 
upon a further survey by the Joint Dairy Industry Advisory Committee 
the Commonwealth Government agreed to a further increase of 2Jd. per 
pound of commercial butter to the producer, making his return 2s. J^d. 
per* pound for choice grade butter. This system of a guaranteed price 
has provided a measure of stability for the industry which should place 
producers in a sound financial position and permit them to effect 
improvements, to t|ieir properties and equipment. 

One feature of theiprice structure is that notwithstanding the sub¬ 
stantial increase in price which has taken x)lace over the x)ast six, years 
the differential between the various grades has remained constant at 
■|d. per pound^tbetween c^hoice v'and first grades and Id. per pound 
between first and second grades. The result of this is that whereas in 
1942-1943, when the average price was Is. 4d. j)er pound, suppliers of 
lower grade cream received 3| per cent less for first grade and 9| per 
cent, less for second grade, the margins are now down to If per cent, 
and 5f per cent. The result is that the monetary incentive to produce 
choice cream is now so slight that it i^ doubtful if it has any effect at all. 

, During the year two events of importance to the industry were : the 
lifting in May of the order restricting the sale of cream and the abolition 
of bittter mtioning in June. The effect of the former is alrthdy 
noticeable in the increased sales of cream by fa(jtories in the larger 
centres of population and these sales api>ear likely to become a profitable 
adjunct to factory operations. They will, of course, result in some 
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reduction in the quantity of butter manufactured, and this combined 
with the abolition of rationing will lessen the quantity of butter ayailable 
for export. 



Plate 223. 

Dkmrom Showing Butter Froductloii Since 1938>39. 


Oradinga. 

The factory gradings of all butter manufactured were as follows:— 


Choice . Boxes. Percentage. 

First. 1,207,228 62 6 

Second .. .. .. .. .. .. 662,283 33*8 

Pastry . 68,224 8‘6 

06 


1,927,830 
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Of this quantity, 
for official grading, 
(factory gradings) 

1,648,146 boxes, or 85*5 per 
The butter submitted was 

cent., were submitted 
made up as follows 

Choice 

Boxes 

.. .. 976,865 

Percentage 

59-3 

First 

605,094 

36-7 

Second 

66,138 

4-0 

Pastry 

.... 49 



The results of the official gradings are set out in the following 
summary:— 


Submitted as— 

Graded as— 

Grade. 

Total. 

Choice. 

First. 

Second. 

Pastry. 

Prohibited 
from Export. 

Choice 

First .. 

Second 

Pastry 

Boxes. 

976,866 

606,094 

66,138 

49 

Boxes. 

818,363 

Boxes. 

167,752 

583,853 

Boxes. 

602 

20,632 

59,412 

Boxes. 

67 

308 

6,662 

49 

Boxes. 

79 

301 

64 

Totals .. 

1,648,146 

818,363 

49-65% 

741,605 

45-0% 

80,648 

4-89% 

7,086 

0-43% 

444 

003% 


The percentage of butter graded as choice (49*65) shows a sub¬ 
stantial improvement over the previous year, when the figure was 42*27, 
but is slightly below the figure of 50-99 achieved in 1947-1948. 

Following is a summary of the manufacture and pays in grades 
for the whole State. It is followed by the figures for manufacture, pay 
and gradings of each individual factory. 


Totia. 

107,958,527 


Production in Grades (lb.). 


Choice. 

67,604,786 


First, 

36,527,855 


Second. 

3,820,566 


Pastry. 

6,320 


Total. 

108,055,302 


Pay in Grades (lb.)- 


Choice. 

67,118,459 


First. 

37,628,073 


Second. 

3,312,576 


Pastry. 

1.195 


Over-run. 

.. .. 3’03 per cent. 

. . .. 3*08 per cent. 


Actual 

Paid 
















PRODUCTION, PAYSklENTS AND GRADINGS OF BUTTER IN QUEENSLAND, 1949-50. 

Production and Payments. 
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* Includes C. B. Content of Cream Sold. 
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Queensland Cheese Production, 1949> 19^50. 

PREPARED BY THE DIVISION OF DAIRYING. 

'T'lIE ])r()duetion of cheese in Queensland for the year which ended on 
■■■ 3()th June, 1950, showed a further drop, the quantity manufactured 

bein^ 20,240,690 lb., compared with 21,033,063 lb. in the previous year. 

This lower production is in keeping? with the trend which has mani¬ 
fested itself since the cessation of the big: wartime diversion of milk to 
(iheese production and can probably be attributed to the less exacting 
requirements of cream jiroduction on the one hand and the increasing 
needs of the market milk trade on the other. 

The graph in Plate 224 shows the movement in production over the 
past ten years. 
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224. 







Diagram Showing Choose Production for Ton Years. 


Gradings. 

A total of 10,866,078 lb. cheese was graded during the year, repre¬ 
senting about 54 per cent, of the quantity manufactured. This was a 
considerably smaller proportion than was graded in the previous year, 
but it is sufficient to give a useful indication of the trend in quality. 
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The most significant feature of the grading figures is the marked 
improvement in quality, the proportion graded as choice and first quality 
having moved up to the record level of 79.89 per cent. 

The grading figures for the past five years are shown hereunder 
for purposes of comparison :— 


Voar. 

CJioifu- and First. 

Second. 

Tliird. 


For ( \^nt. 

Per Cent. 

Per ( lent. 

1 <)45 4(> . 

70-27 

25*28 

1*45 

11)40-47 . 

72-19 

25*88 

1*93 

1947^48 . 

(}300 

34*40 

2 44 

1948 49 . 

71 47 

27*61 

0*92 

1949-50 . 

79*89 

19*45 

0*66 


In addition to the quantity of cheese referred to above, approxi¬ 
mately 40,000 11). of cheese which was submitted foT‘ grading was either 
]>rohi])ited from export, or in the case of cheese for local consumption, 
allotted no points because of its low standard of quality. The bulk of 
the ])roliibitions from ex])ort were due to (tracked rinds or damage to the 
elieese during transit from the factory, but nearly 5,000 lb. of cheese, 
so]n(‘ of Avhich >vas submitted for expoj-t and some for local eonsnm])tion, 
A^'as l)elo\\' standard. 

A summary of the output and gradings is given bcdow, and is 
followed by figures for individual factories. In noting grading figures, 
liowevor, readers are asked to observe the proportion of the factory’s 
output whi(^h was graded, as it may be too small to be representative. 


Summary or Pkoduction. 


Milk Used 

.. 198,964.282 1b. 

Yield of Cheese per 100 lb. Milk . 

. 10*19 

Clieese Made 

. . 20,272,658 lb. 

Yield per Pound Biitterfat 

. 2*67 

Biitterfat Paid For 

.. 7,575,7461b. 

1 Average Batteifat Test of Milk . 

. 3*81 


Summary of Gradings. 


Total Graded. 

Choice. 

First. 

Second. 

Third. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

40,866,078 

64,800 

8,616,569 

2,113,734 

71,475 


(0-59%) 

(79-3o/o) 

{19-46%) 

(0-66%) 
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Diarrhoea in Infancy. 

D iarrhoea is an indication that the bowel is being irritated by some agent 
or other. The iiiiinediate results are that the inteHtinal contents are hurried 
along and excreted too rapidly, not allowing sufficient time for digestion and 
absoriition of food and fluids to take place. 

The bowel irritation may be caused by gastro intestinal infection which is 
usually of serious import if not treated promptly and efficiently, or by improper 
feeding, especially overfeeding, which causes a digestive upset. Spoiled foods, 
foods wliich are not readily digested, or an infection elsewlicia* in the body, might 
decrease the infant’s ability to digest the amount of food eaten and lead to 
increased Viacterial action, an overstimulated intestine and lienee, diarrhoea. 

Before we discuss the abnormal bowel further let us say a few words about 
the normal. The stools which baby passes iii the first few days of life are dark 
green in colour, Init by the fifth day they will usually have assumed the 
characteristics they will show during infancy. 

Usually a breast fed baby has from two to four bowel movements every 
day; the stools are yellow in colour and of soft, smooth texture. Occasionally 
they are less frequent, especially if tlie infant is underfed. Fewer motions— 
only one or two a day—-are characteristic of tlie bottle-fed child. They arc nsuaby 
firmer and lighter in colour than those of the breast fed baby. 

The colour of the motions is not inii)ortant except as an indication of how 
rapidly food passes through the baby’s body. The slower the digestive processes, 
the lighter the motions. If the baby develo])s diarrhoea, his motions may be dark 
green and foamy, because they have passed through his body rapidly. If he is 
constipated they m»ay become much lighter in colour. A small amount of curds 
in the stool may be normal—the curds are merely “soaps” wdiich have been 
derived from fats in the baby’s food. 

There is another variety of stool which may bo described as lumpy or cheesy, 
where you can see white particles, varying in size, more or less oval or rounded in 
shape, scattered all through the motion. These round or oval particles are in 
some cases the remains of undigested milk and indicate that tin* child is getting 
more milk than he can digest. In other cases they consist simply of little balls 
of mucus, showing a catarrh of the bowel. Then there is a kind of stool in 
children which is extremely irritating, and wliich scalds the skin over the buttock 
and napkin area. These motions are usually caused by too much fat in the diet. 
Excess of sugar in the diet produces frothy acid motions of natural colour wiiich 
also may cause scalding and irritation. Then there is a stool which may be 
described as “slimy’’; that means a stool which contains mucus in excessive 
quantity and indicates that some factor is causing irritation of the bowel. 
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Signs of Diarrhoea. 

The symptoms of acute infantile diarrhoea or gastro-enteritis may begin 
•either gradually or with great suddenness. It may come like a bolt from the 
blue, affecting a child which was, or appeared to bo, in perfect health. The 
motions are noticed to be more frequent and often there is more or less vomiting. 
At first the stools are natural in colour—that is to say, more or less yellow— 
but before the diarrhoea has lasted long they become greenish, and finally they 
may come to contain mucus, or even blood. If the diarrhoea still persists, the 
motions become extremely offensive and of a watery consistence. 


Treatment. 

What should you do in the event of your baby getting diarrhoea? In any 
•case of established diarrhoea a doctor’s advice should be sought whenever possible; 
if you suspect that the feeding is at fault your Clinic Sister may be able to 
help you. 

You aliould not attempt to treat the diarrhoea yourself ^ut you can adopt 
temporary precautionary methods;’ When the bowel is in a state of irritation 
its main requirement is rest and tiime to overcome the source of irritation. There¬ 
fore, all foods, including milk, should be stopped for 24 or even 48 hours if 
necessary and nothing but boilq^j water, barley water or glucose water given. 
'One of the main dangers of diarrhoea is the rapid loss of fluid from the body 
and this must l)e ropleinshed VY frequent intervals. If the diarrhoea is mild 
and clears up rapidly baby can then be gradually graded back on to his normal 
•diet, commencing with well diluted milk mixtures—for example a mixture con¬ 
taining half milk and half water. 

If improper feeding is the cause of the diarrhoea this should be corrected. 

It should })P remembered that gastro-enteritis is exceptionally rare in breast 
fed babies, for breast milk is the perfect natural food for infants and the danger 
of infection is practically non-existent provided that the mother is scrupulously 
•<eloan in her personal hygiene. 

Many babies are luinecessarilji^iltaken off the breast on account of diarrhoea 
and in almost all cases this is a very great mistake for breast milk is practically 
never at fault. Diarrhoea* is quite often due to the mother taking certain purga¬ 
tives which affect the breast milk, e.g., senna, aloes, cascara or rhubarb; so you 
•should be aware of this and guard against it. '' 


Prevention. 

Prevention is always better than cure so take special note of those preventive 
wneasures: 

1. Breast feed your baby for the full nine months if at all possible.* 

2. Always be scrupulously clean in your personal habits ^speciall; 
before and after handling or feeding baby. 

3. If baby is artificially fed, see that his milk and other foods ar 
kept in a cool airy place and well protected against dust and flies. 

4. Always boil baby’s milk and water before use. 

5. Baby’s feeding utensils should be kept scrupulously clean. 

6. Always feed baby yourself. Don’t allow baby to feed himself fror 
a propped bottle in his cot. 

7. All used napkins should be transferred immediately to a covered 
bucket. Soiled napkins should be boiled before washing. 

8. Don’t allow dangerous dummies in the house. 

9. If in doubt consult your doctor or Clinic Sister. 

Any further information on this and other matters connected with 
miay be obtained by communicating personally with the Maternal and t 
'Welfare Information Bureau^ 184 St, Paul’s Terrace, Brisbane, or by adtofl 
letters ^‘Baby Clinic,” Brisbane. 
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ASTRONOMICAL DATA FOR QUEENSLAND. 

JANUARY. 

Supplied by W. J. Newell, Hon. Secretary of The Astronomical Society of Queensland. 


TIMES OF SUNRISE AND SUNSET. 


At Brisbane, 

MINUTES LATER THAN BRISBANE AT OTHER PLACES. 


Day. 

Rise. 

Set. 

Place. 

ms(\ j 

Set. 

i Place. 

1 Rise, j 

Set. 

1 

a,m. 

4-50 

p.m. 

6-40 

Cairns 

i 

48 , 

9 

1 Longrcach 

.. 1 43 ; 

27 

6 

5-00 

C-47 

C'harlevllle .. 

29 ; 

25 

j Quilpio 
j Rockhampton 

.. 1 33 1 

37 

11 

5*04 

0-47 

Cloncurry L . 

63 i 

30 


o 

16 

6-08 

6*47 

Cunnannilla 

2H ■ 

HI 

1 Roma 

.. 1 19 ! 

15 

2! ; 

5-12 1 

6-46 

Dirranbandi 

i 10 ; 

22 

i Townsville 

, . 1 40 ! 

9 

2(5 1 

5-16 ! 

6*45 

Emerald .. .. 

1 *'^7 ' 

J2 

j Winton 

1 Warwick .. 

. . 51 1 

80 

31 1 

5-20 j 

6*43 

Hughenden 


22 

• . ; - 1 

0 


TIMES OF MOONRISE AND MOONSET. 


hiy. 

Brlabar 

Rlao. 

e. 

Set. 

MINUTES LATER THAN BRISBANE (SOUTHERN DISTRICTS), 
i CharlcviUe 27; Ciinnamul a 29; Dirranbandi 19; 

Qullpie 35; Roma 17; Warwick 4. 

1 

p.m. 

11*42 

a.m. 

11*45 

p.m. 

i Mi IN 

i 

Day. 

rj'BS LATBR rJi.AN l> vJSBANE (CEiSTRAL 

Emerald. Longt Ai. | Rockhampton. Winton. 
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Phases of the Moon .—Last Quarter, 1st January^. ,3.11 p.in. ; New Moon, 8tli .January,. 
6.10 a.m. ; ITirst Quarter, 15tli January, 10.23 a.m. ; Full Moon, 23rd January, 2.47 p.m. ; 
Last Quarter, Slst January, 1,13 a.m. 

On 15th January the Sun will rise and set about 24 degrees so\ith of true east and 
true west respectively and on the 13th and 28th the Moon will rise and set approximately 
It true east and true west respectively. 

On 2nd January the Earth will reach that part of it.s orbit at which it is nearest the 
?un—91,400,000 miles will tlien separate the Sun and Earth. 

Mercury .—A morning object all this month, on the 1st, in the con.stellation of Sagittarius, 
ill rise about .sunrise, reaching greatest angle weet of the Sun on the 23rd, when it will 
ae at.y>ut 1 hour 50 minutes before sunrise. By the end of the month still In the 
mstellatlon of Sagittarius, it will rlso about IS hours before the Sun. 

Venus .—May now be seen low In the west during evening twilight. At the beginning 
the month, In the constellation of Sagittarius. It will set about 3 hour after sunset, and 
'he end of the month, in the constellation of Aquarius, will set about 1 hour after the Sun, 

,, Jfctns'.—At the beginning of the month, in the constellation of Capricomus, will set 
‘ ’een 8.50 p.m. and 10.15 p.m., and at the end of the month, In the constellation of' 
a arlus, will set between 8 p.m. and 9.15 p.m. 

Jupiter ,—In the constellation of Aquarius, will set between 10 p.m. and 11.15 p.m. at 
beginning of January, and by the end of the month will sot between 8.15 p.m. andil 
p.m. 

Satwm, —Rl^es between 10.16 p.m. and 11.30 p.m. at the beginning of the month 
en 9,15 p.m. and 10.30 p.m. at the end of the month. 
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QUEENSLAND AGRICULTURAL JOURNAIj. ^ [1 DeC., 1950. 



In llie Hoiitb Pole regions, between Seoqiio or Seorpius and ('‘entaurus and 
adjoining tlie eonstellation of Apus, arc the constellations shown in the sketch. 
Triangulum Australis is very true to its name—a distinct triangle which follows the 
pointers round the pole. Al])ha is reddish in colour, and close to Gamma is the rod 
star 3 Triaiiguli. This star \arie8 in magnitude, sometimes being visible to the naked 
eye and sometimes recpiiring the use of field glassbs. 

CircviiLs (The (Vmipasses) is a small modern constellation which lies lietween 
Alpha Centaurus and Triangulum Australis. Alpha Gircini is a double star which 
lies <lue south of Alpha Gentauri. It is a yellowish star with a bright brick red 
companion of 8.8 magnitude. A line from Alpha Oeutauri through Alpha (Trcini 
brings the eye to an object which with binoculars looks like a faint comet with a tail. 
It is actually Gould’s bth magnitude star 22 Circini, with a ‘'taiP^ of faint stars 
arranged in a line and in a})parent contact. This constellation lies right in the 
Milky Way and is an excellent ground for doubles and clusters, &c. 

Norma (The 8iquare and Levfd) is a small constellation without any bright stars. 
It separates Lupus from Ara. 

Jra (The Altar;, another small, modern constellation, is situated close to the 
southern end of Seorpius, Beta and Gamma make a wide pair visible to the naked 
eye. A line from Zeta through Beta brings the eye to an object which in opera 
glasses appears like a luminous ball, a miniature of Omega Gentauri; it is the cluster 
70 Ara. 


Lupus (The Wolf) adjoins Bcorpio, Libra, and Centaurus and represents the 
wild beast made as an offering to the gods by the Centaur. It is a bright consteHa- 
tion but is rather overshadowed by the brilliance of its neighbour, Centaurus. Lying 
just on the edge of the Milky Way this area is also excellent for sweeping with 4 
telescope. 
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